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Introduction

The Aviation Forecast Preparation System (AvnFPS) is a powerful AWIPS application program that helps
forecasters monitor weather conditions and prepare their aviation forecasts. The AvnFPS monitoring capability
gives forecasters quick and continuous feedback on TAFs as well as associated observations. This monitoring
capability uses a site-configurable, color-coded scheme. AvnFPS includes specialized editors to aid the production
of TAFs and TWEBSs. These editors can display TAFs, guidance products, and current observations as both text and
graphics. AvnFPS includes tools that help forecasters assess the quality of each forecast before it isissued. These
quality control tools can assess the syntax of the forecast as well as compare its meteorological content with a
database of historical observational data.

Version 3 of AvnFPS introduces a number of new guidance sources and monitoring capabilities. It also introduces
conditional climatology as a quality control tool and a forecast tool. AvnFPS3.2 can simplify aviation forecast
verification procedures for aWFO by transmitting forecaster ID numbers to the central NWS verification databases.







Chapter 1. System Administration
Manual

Thismanual isintended for those who will install, configure and maintain AvnFPS,




1. System Overview

1. System Overview

This section describes technical details of AvnFPS.

AvVNnFPS isimplemented with a series of server and client processes that communicate via TCP sockets. The servers
run on hosts where the data are readily available. Clients run on workstations which do not need direct access to the
data. The client may be located on a non-AWIPS system and does not have to be within the same network segment.
Data request servers (avndrs) are responsible for delivering datato clients. Dataingest servers (avndis) monitor
data received by AWIPS and store them in amodified format in the AvnFPS database. A notification system
(avnserver) isresponsible for alerting the clients when new data are received. The AvnFPS database can be
distributed among several hosts.

AvNnFPS is written mostly in the Python programming language [Python]. Remote communication features are
implemented with the help of Python Remote Objects (PY RO). PY RO [Pyro] is an advanced and powerful
Distributed Object Technology system, written entirely in Python, which resembles Java's Remote Method
Invocation (RMI). TAF and METAR decoders utilize Toy Parser Generator, [TPG], also a Python module.
Graphical interfaces are written in Tkinter. The AvnFPS distribution comes with its own version of the above tools,
and is independent of AWIPS COTS.

Network Attached Storage, introduced with AWIPS OBB6, eliminates the need for a distributed server configuration,

avndrs
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1. System Overview

Data flow diagram: AWIPS OB7

Note

The above diagram shows servers running on px2, however, any Red Hat™ host on a AWIPS network
would do. The standard installation puts the servers on px 2.




1.1. Name and Event Server

1.1. Name and Event Server

The avnserver process stores the names and locations of all objects used by AvnFPS servers, and it provides these
names and locations to all other AvnFPS processes. Additionally, avnserver other task is to provide anotification
mechanism between servers and clients. Thus, avnserver combines PY RO's name and event servers. One and only
one instance of avnserver should run within aWFO cluster. A client first connectsto avnserver to get information
about the locations of data request servers and to subscribe for notifications. Client processes do not haveto run on
hosts at the same WFO as the data servers although this feature is generally not used. An access list of valid hosts,
maintained in a configuration file, is used to provide host based access control. avnser ver must be running before
any other AvnFPS servers or clients can be successfully started.

The application avninit is used to launch AvnFPS servers and in a certain order. Userstypically do not have to be
concerned about the servers. It isavninit'sjob to ensure that all servers are running and restart them if they fail.
However, command argument details for each server are provided here for their usefulness in troubleshooting,
should it be necessary to start them by hand.

The avnserver program accepts the following command line arguments:

avnserver [-d] -nhost

where host isthe host name where the process will run. Obviously, this value could be retrieved from the
operating system. This argument, however, is needed to properly handle failover situations. The optional flag -d tells
the program to not detach itself from the terminal session, in other words, to run in the foreground.




1.2. Data Ingest Server

1.2. Data Ingest Server

An instance of avndis monitors AWIPS data directories using gamin [Gamin]. avndisis athreaded application: for
each data source, there is a dedicated thread that processes the data. Which server instance processes which datais
determined by the server configuration fileet ¢/ ser ver . cf g (pagell ).avndis receives a notification from the
gamin server when afilein amonitored directory is created or modified. The server, or parent process, then passes
the file name to appropriate thread. The thread processes the file's content, writes data to AvnFPS database and
returns information back to the parent process. The parent process then sends notification to avnserver. A client that
subscribed to the server will then receive this notification. Currently implemented threads are:

text Processes text products: TAFs, METARs, TWEBs and CCFPs.

Itg Processes lightning data.

ritg Processes regression-based lightning forecasts data.

llws Calculates Low Level Wind Shear values. The data sources are radar data (VWP) and METAR
observations.

file Monitors files written by an external program in aformat that can be processed directly by
AvNnFPS clients. Currently used to process |FPS grids.

guid Monitors directories where guidance sources arrive over the AWIPS WAN. Typically, BUFR
MOS and raw model output from NCEP.

Every 30 seconds avndis sends an ALIVE message that is used by clients to monitor the state of AvnFPS servers
and to alert users if something goes wrong.

The program accepts the following arguments:

avndi s [-d] -n host

where host isthe host name where the process will run. The optional flag -d tells the program not to detach itself
from the terminal session (i.e., to run in the foreground). See Section 3.1: “ Starting AvnFPS Servers’ (page30) for
an example of pslisting.




1.3. Data Request Server

1.3. Data Request Server

avndrsismainly responsible for providing datato AvnFPS clients. The data source is the AvnFPS database,
however, it can also directly access AWIPS files such as NetCDF datain the/ dat a/ f xa tree. The other function
of avndrsisto write forecasts prepared by the clients to a queue where they are then processed by the transmission
server avnxs. Each instance of avndrsis capable of processing all data sources.

Every 30 seconds avndrs sends an ALIVE message that is used by clients to monitor state of AvnFPS servers and
aert users when something goes wrong.

The program accepts the following arguments:

avndr s [-d] -nhost

where host isthe host name where the processis running. The optional flag -d tells the program not to detach itself
from the terminal session (i.e., to run in the foreground). See Section 3.1: “ Starting AvnFPS Servers’ (page30 ) for
an example of pslisting.




1.4. Transmission Server

1.4. Transmission Server

The transmission server, avnxs, provides a bridge between AvnFPS and the AWIPS transmission system. avnxs
supports delayed transmissions, i. e., issuing forecasts that have been prepared by the forecaster before the
transmission window opens.

 WAN

distributeProduct [
Y
w avoxmit handleQOUP log file
1 1
¥ ;
- log file log file textdbRemmote
AvnFPS AWIPS

Data flow diagram: Transmission Server

Forecasts prepared by the AvnFPS forecast editor are written to the directory xmi t / pendi ng astext fileswith a
particular naming convention. The filename is then used to determine the disposition of the product. Filesin the
xm t/ pendi ng directory are named as follows:

fi d-ccccnnnxxx-wnoi d-wf oi d-ynmddhhmmt yp-tttttttttt
where

fid:
Forecaster ID Number

CCCCNNNXXX:
AWIPS id, argument to handleOUP.pl

wmoid:
WMO Header

wfoid:
WMO ID if the WFQ issuing the product

yymmddhhmm:
Full Timestamp, as year (modulo 100), month (Jan=1), day of the month, UTC hour and minute

typ:
Forecast Type and Version, one of the following




1.4. Transmission Server

Routine Forecast

RRX Delayed Forecast
AAX Amendment
CCX Correction

where X isthe version: A through Z.

ttttetttt:
Earliest transmission time, in Unix seconds. For routine forecasts this is the start of the transmission window or
an arbitrary time set by the forecaster. For other forecasts thisis the time the forecaster presses the Send button.

avnxs monitorsfilesinthexmi t / pendi ng directory to the current system clock. The requested transmission time,
T . ,andthecreationtime, T, areretrieved from the filename and from the OS, respectively. If the current time
Tor Iswithin range: Tt < Tewr < Toog TN hours, avnxswill call an AWIPS program (currently handleOUP.pl) to
send the forecast out tO the WAN. N,p?ﬁe number of hours before apending fileis considered 'old', isnow a
configurableiteminet ¢/ xmi t . cf g (pagel? ) file. If the forecast fileistoo old, it will be moved toxni t / bad
directory. The value of N (usually 3 hours) is set in transmission server configuration file. Files that do not match
transmission file format are discarded. avnxs checks for the return code from handleOUP.pl. The status is written
to afilexm t / DoW where DoWis a 3-letter abbreviation for the Day Of the Week. Here is a sample entry from

xm t/ DoW

SUCCESS002-KPBZTWB072-FRUSA1-K PBZ-0410270100-__ -1098840000

Thefirst word is either SUCCESS or FAILnnn, and nnn is the error code returned by handleOUP.pl. If
handleOUP.pl fails to transmit the forecast, the file will be moved to xmi t / bad. The transmission status will be
announced viaavnserver to all client GUIs, see Section 5, “Forecast Transmission” [94].

The program accepts the following arguments:

avnxs [-d] -nhost

where host isthe host name where the process is running. The optional flag -d tells the program not to detach itself
from the terminal session (i.e., to run in the foreground). See Section 3.1: “ Starting AvnFPS Servers’ (page30) for
an example of the pslisting.

The transmission server aso collects information on forecasts sent by the office for verification purposes. A special
product is send periodically to the Verification Branch at NWS Headquarters that contains information that
identifies which forecaster is responsible for which forecast. A configuration fileet ¢/ xmi t . cf g (pagel7)
specifies WMO and AWIPS headers and the frequency of transmission.




1.5. Client Programs

1.5. Client Programs

AvnWatch isthe main client application. It provides forecast preparation and monitoring functionality. Avnclimate
isaset of GUIs accessing archived climatological data. Current functionality provides display of historical data and

statistics that can help by producing a short-term forecast based on current weather conditions. These applications
are described in much greater detail in Chapter 2.




2. Configuring AvnFPS

2. Configuring AvnFPS

This section describes directory layout, configuration files used by AvnFPS and steps needed to downl oad
climatological data. Generaly, this section will only be used as an aid in troubleshooting problems with the
configuration of AvnFPS. Whileit is possible to configure AvnFPS by editing these files directly, most people will
find it much easier to use the Graphical User Interfaces (GUI) described in Section 4, “Avnsetup” [].

After successful installation of AvnFPS 3.2, the top level directory / awi ps/ adapt / avnf ps should be as
follows:

| x2-wfo: /bin/ls -la

dr wxr wxr - x 9 fxa f xal pha 4096 Feb 21 15:04 3.1

dr wWxr Wxr - X 9 fxa f xal pha 4096 Mar 1 13:03 3.2

| rwxr wxr wx 1 root root 7 Mar 1 13:33 bin -> 3.2/bin

| wxr wxr wx 1 root r oot 8 Mar 1 13:33 data -> 3.2/data
I rwxr wxr wx 1 root r oot 7 Mar 1 13:33 etc -> 3.2/etc
dr wxr wxr - x 6 fxa f xal pha 4096 Mar 1 19:27 freetype-2.1.10
dr wxr wWxr - x 5 fxa f xal pha 4096 Mar 1 16:10 gamin-0.1.7

dr wxr wxr - X 6 fxa f xal pha 4096 Mar 1 20:27 hdf5-1.6.4

1 rwxr wxr wx 1 root r oot 8 Mar 1 13:33 logs -> 3.2/1o0gs
dr wxr wxr - x 7 fxa f xal pha 4096 Jul 1 2005 Python-2.4.1

dr wWxr Wxr - x 6 fxa f xal pha 4096 Jul 1 2005 tcltk8.4.5

The installation process does attempt to remove versions of the software older than 3.1. It is up to you to remove any
remaining cruft that might be in this directory.

All configuration files are located in the directory / awi ps/ adapt / avnf ps/ 3. 2/ et ¢ and its subdirectories.
Most of the files (those with an extension . cf g) are in Windows™ ini format:

[section]
keywor d=ar gument ( s)
Lines starting with # are comments.
Files containing specifications for graphical user interfaces (GUI) follow a X11 standard:
*pattern:val ue
where pat t er n isahierarchy of one or more widget classes/names, separated by * or a. . Comment lines start
with! . See [welch] [131], Chapter 25. These files are located in the subdirectorgpp- r esour ces.

Thefileet c/ f or ecast er s contains forecaster IDs and namesin plain ASCI| text format.

10



2.1. Files in etc

2.1. Filesinetc

etc/forecasters

Contains list of forecaster ids and nameg/initials. The numbers must be in the range 1 through 999. Lines starting
with # are comments. Blank lines are allowed in the file. The format isthe same asin previous releases. An
example:

etc/forecasters

Li st of forecasters
For mat :

nunber nare

Amanda

Bai | i ng

Bel i nda

WN P 33

etc/ 1 oggi ng. cfg

Thisfile configures the logging behavior of al AvnFPS programs. Y ou should not need to modify it. Not changed
since AvnFPS 3.0.

# | oggi ng. cfg
# configuration file for Python |ogging utility

[ 1 ogger s]
keys=r oot

[ handl ers]
keys=hdl
[formatters]
keys=f nt

[l ogger _root]

| evel =NOTSET
handl er s=hdl

[ handl er _hdl ]

cl ass=Weekl yFi | eHandl er
args=(' %/l ogs' %os.environ[' TOP_DIR ], os.path.basename(sys.argv[0]).split('.")[0])
formatter=fnt

[formatter_fnt]

format =% asctine)s %I evel nane)-5s [ % process)5d: %t hr ead) 6d] % nodul e)s: 9% nessage)s

“ Log level isset in the section [logger_root]. Available valuesin decreasing order of information output are:
DEBUG or NOTSET (these two are equivalent), INFO, WARNING, ERROR, CRITICAL.

ﬂ [handler_hdl] specifies output directory and file name. The class\Week! yFi | eHandl er appendsan
abbreviated day of the week to file name.

E} [formatter_fmt] specifies format of aline written to the log file. Refer to Python Documentation
[http://docs.python.org/lib/modul e-logging.html] for details.

etc/server.cfg
Modified in release 3.2. Specifies values used by the dataingest servers.

etc/server.cfg
server configuration file for OB7
| ast update: 03/01/06

Name servers

Either local or ip address. Local neans that broadcast is used to |locate
the server, which neans the server nust be on the sane subnet

The list of tafs is displayed in the startup (nmenu) GU

HHFH HHH

11
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2.1. Files in etc

# Data ingest servers
[ dis]

tags=text2,Itg,rltg,file,llws,guid

#[ di s_text] E

#name=t ext

#sour ce=/ dat a/ f xa/ poi nt / avnf ps/raw
#modul e=Text Thr ead

#nhour s=24

[dis_text] E}

name=t ext

sour ce=/ awi ps/ adapt / avnf ps/ dat a/ t ext
nmodul e=Tri gger Thr ead

nhour s=24

[dis_ltg] ﬂ

nane=ltg

sour ce=/ dat a/ f xa/ poi nt/ bi nLi ght ni ng/ net cdf
nmodul e=Lt gThr ead

# distance in mles, age in mnutes

di st ance=20

age=15

[dis_rltg] E

name=rltg
sour ce=/ dat a/ f xa/ i ng/ SBN/ net CDF/ LATLON 3hr/LTG
nodul e=RadLt gThr ead

[dis_|lws] 6

nanme=| | ws

radar =/ dat a/ f xa/ r adar

profil er=/datalfxalpoint/profiler/netcdf
nodul e=LLWSThr ead

[dis_file] ﬂ

t ag=px1

name=file

sour ce=/ awi ps/ adapt / avnf ps/ data/ gri ds,
nodul e=Fi | eThr ead

[di s_gui d] {B

name=gui d

ngmos=/ dat a/ f xa/ poi nt/ mos/ NGM net cdf
avnnos=/ dat a/ f xa/ poi nt/ nos/ AVN net cdf
gf smos=/ dat a/ f xa/ poi nt/ nos/ GFS/ net cdf
et anps=/ dat a/ f xa/ poi nt/ nos/ ETA/ net cdf
et a=/ dat a/ f xa/ poi nt/ nodel / ETA/ net cdf
nodul e=CGui danceThr ead

nhour s=24

# access control
# hosts allowed to access data
[valid]

host s=XXX. XXX. 58. *

“ Section [dis] specifies which ingest threads should run. For each item t ag on the list there is a corresponding
[dis_t ag] section which defines the thread. Each section comprises severa items listed below. There aretwo
ways of accessing text products. TextThread reads data files written by acqserver. However, the AWIPS
ingest system has to be changed from baseline configuration in order to use this thread. Thus, it is commented
out and TriggerThread is used in AWIPS instead.

« nameisone of predefined data sources which is specific to each module. Do not modify this value.

e sourceisthedirectory where AWIPS datafilesreside. This directory is monitored by gamin server
daemon, gam_server. In this case, thisis the directory where avntrigger.sh writes files extracted from text
database. A special caseis LLWSThread which relies on radar and profiler data. The relevant directories
are specified by keywords radar and profiler.

« module specifies Python source code file. Do not change.

12



2.1. Files in etc

* nhoursisamodule specific parameter, in this case it is the number of hours of data that should be
preserved in AvnFPS database.

Section [dis_text] defines an experimental setup that bypasses AWIPS decoders and databases. TAFs, TWEBs
and METARs are retrieved from files dumped by acqserverinto adirectory. This configuration is not
recommended for novices.

Item [dis_text] defines thread processing reports retrieved from Postgres fxatext by avntrigger.sh viathe
trigger mechanism. Thisis delivered as the default technique to get text products.

Itg tag controls the processing of lightning observations. The tag distance defines an area of interest. Only
lightning strikes within a square centered at the TAF site of size twice the provided value (in miles) will be
extracted from AWIPS data files.

[dis rltg] tag isfor the radar-based 3 hour cloud-to-ground lightning probability forecast which is currently
available in the lower 48 states. OCONUS sites may safely remove this tag from the list in the [dis] section.
[dis_Ilws] controls Low Level Wind Shear setup. The directories are the base radar file location (the site id and
product type VWP will be appended by the thread). The profiler tag can be a comma-delimited list of
directories. Thisalows LDAD directories as well as AWIPS ones to be listed.

The[dis file] describes athread that reads the content of files in the directories listed on the source line. The
base directory of each fileis passed to the client, which can thus determine the data type. Currently this thread
reads files produced by a GFE text formatter.

The[dis_guid], specifies guidance data: MOS and high-resolution point NAM-WRF model data. Y ou may
comment out some linesif a particular datais not available in your area. For instance, NGM MOS isn't
available in Alaska and Pacific Regions, so ngmmos tag can be removed.

The access control section [valid] restricts access to AvnFPS server to hosts with | P addresses matching those
on the hosts line. A shell type match characters can be used: * matches any string, ? matches single character

@ @ @ @6 & ©

etc/px2finit.cfg
Specifies which servers should be started by avnint and their startup order and should not be changed.

# px2finit.cfg
[avnserver]

name=avnserver
order =0
wai t =5

[ avndr s]
name=avndr s
order=1
wai t =3
[avndi s]
nane=avndi s
order =2
wai t =1

[ avnxs]

name=avnxs
order =3

“ For each server there is a separate section. The tag must be unique. A section consists of 2-4 items:

¢ name specifies server name
e order determines server startup sequence. Servers with lower order start first.

e waltisawait timein seconds after a particular server is started (forked), before starting the next server on
thelist.

etc/qui.cfg

13



2.1. Files in etc

Thisfile has been changed in 3.2. Specifies values used by graphical user interfaces (GUI) shared by all users.

# etc/gui.cfg

# specifies available nonitor options for avnwatch

# Nanme servers

# Either local or ip address. Local neans that broadcast is used to |ocate
# the server, which nmeans the server nust be on the sane subnet

# The list of tafs is displayed in the startup (nenu) GU

[ns]

tags=l ocal ,

# colors in main GU: 7 itens
[ col ors]

t ags=gr een3, grey, pal e green, yel | ow, or ange, r ed, purpl e

# editor tags
[editor_tags]

fatal =red
error=orange

war ni ng=f orest green

# m scel | aneous features
[features]

tafeditor=1

twbedi tor=1

# viewers: taf and netar nust be present, taf nust be first on the list
[vi ewer s]

tags=t af , net ar, gf snos, et anbs, ngnmos, et abuf, gri ds
[viewer_taf]
nodul e=Taf Vi ewer

[viewer_netar]
nmodul e=Met ar Vi ewer
| abel =Met ar s

[vi ewer _gf snps]
nmodul e=MbsVi ewer
| abel =GFS- MOS
nodel =gf snos

[ vi ewer _gf sl anp]
nmodul e=MosVi ewer
| abel =GFSLAMP
nodel =gf sl anp

[ vi ewer _ngmmmos]
nodul e=MosVi ewer
| abel =NGw MOS
nodel =ngnmos

[ vi ewer _et anps]
nodul e=MbsVi ewer
| abel =ETA- MOS
nodel =et anos

[vi ewer _et abuf]
nmodul e=Et aVi ewer
| abel =NAM WRF- profi | e

[viewer _grids]
nodul e=Gi dVi ener
| abel =Gri ds

[ vi ewer _avnnos]
nodul e=MbsVi ewer

| abel =AVN- MOS
nmodel =avnnos

[ menus] {,

nunber =7
[ menu_0] E
items=netar

[ menu_1]
i tems=per si stence_lhr, persi stence_2hr, persi st ence_3hr

[ menu_2]
Items=ltg

[ menu_3]
items=rltg
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[ menu_4]
Items=ccfp

[ menu_5]
I tems=grids

[ menu_6]
Items=l1ws

[ moni t or _net ar]

menu=VETAR

nodul e=Met ar Moni t or

i tems=t enpo, vsby, wi nd, wx, sky
| abel s=t po, vi s, wnd, wx, ci g

[ moni t or _persi stence_1hr]
menu=per si st ence 1lhr
nmodul e=Per si st Moni t or
nhour s=1

i tems=vsby, wi nd, wx, sky
| abel s=vi s, wnd, wx, ci g

[ moni t or _per si st ence_2hr]
nenu=per si stence 2hr
nodul e=Per si st Moni t or
nhour s=2

i tems=vsby, wi nd, wx, sky

| abel s=vi s, wnd, wx, ci g

[ moni t or _per si st ence_3hr]
menu=per si st ence 3hr
nodul e=Per si st Moni t or
nhour s=3

i tems=vsby, wi nd, wx, sky

| abel s=vi s, wnd, wx, ci g

[moni tor_Itg]
menu=ltg

nmodul e=Lt ghbni t or
i t ems=wx

| abel s=t's

[monitor_rltg]
menu=rltg

nodul e=RadLt ghbni t or
it ems=wx

| abel s=ts

[ moni tor _ccf p]
menu=ccf p

nodul e=CCFPMbni t or
i t ems=wx

| abel s=t's

[ moni tor _gri ds]
menu=grid
nodul e=Gr i dMoni t or

frome2 'E}

to=6

i tems=vsby, wi nd, wx, sky
| abel s=vi s, wnd, wx, sky

[moni tor _I 1 ws]

menu=l |

ws

Section [colorg] lists colors used to indicate discrepancies between forecasts and observations/guidance, in
increasing order of severity.

Section [viewers] lists data viewers available in the TAF Editor window. For each tag listed, there must be a
[viewer tag] section.

Each viewer requires certain parameters. module specifies a Python source codefile, label defines text
displayed in the window's tab. Some modules require additional values. Y ou should not modify any of those
values, with the exception of the labels.

Section [menus] defines data areas in the main monitoring GUI. For each area there must be a section
[menu_#] listing items that will be monitored. Count starts from 0.

Itemsisalist of comma separated tags, each of the tags must have a corresponding [monitor_item] section. If
the list consists of oneitem, it must be terminated by acomma. If 2 or more items are on the list, the user can
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select what is monitored.

{3 Each monitor requires certain parameters. module specifies a Python source code file, menu defines text
displayed when the popup menu isinvoked. itemsisalist of monitored weather elements, labels determine
displayed text. To keep the GUI nicely aligned, keep label names 2 or 3 characters long.
nhoursis the number of hours ahead assumed the weather does not change

3 from, to define interval of time the grids are monitored against the forecast

etc/wxplot.cfg
Thisisaconfiguration file for the weather plot GUI.

# wxpl ot.cfg

[print]
cnd=convert - tnp

=

%. | pg
[ hour s]

back=24
f or war d=24

[vsby]

bot =0. 125
t op=10. 0

@ @

[cig]
bot =100
t op=8000

[vi ewer s]

tags=t af , net ar, gf snpos, et anps, ngmmos, et a

[ sel ect ed] E

tags=t af , net ar

[viewer_taf] {3
nodul e=Taf Pl ot

| abel =TAF

col or =bl ue

[viewer_netar]
nodul e=Met ar Pl ot
| abel =METARs

col or=red

[vi ewer _gf snps]
nmodul e=MbsPI ot

| abel =GFS- MOS

col or=f orest green
nodel =avn

[vi ewer _et anps]
nodul e=MosPI ot
| abel =ETA- MOS
col or =gr een
nodel =gf s

[ vi ewer _ngnmos]
nmodul e=MosPI ot

| abel =NGV MOs
col or=dark green
nodel =ngm

[vi ewer _et a]
nmodul e=Et aPl ot
| abel =NAM W\RF
col or =br own

“ Command to be executed when the Print is pressed. A window dump file (xwd format) is passed via standard
input stream.
Number of hours of datato display, counted from the current hour.
Ceiling and visibility plot limits.
This section lists data viewers available in the Weather Plot window. For each tag listed, there must be a
[viewer_tag] section.

E Data viewer toggles selected by default.

16



2.1. Files in etc

Each viewer requires certain parameters. 'modul €' tag specifies a Python source codefile, ‘label’ tag defines
text displayed as a toggle button name. Some modul es require additional values. Y ou should not modify any of
those values, with the exception of the labels.

etc/xmt.cfg
This configuration file is used by avnxs which sends forecast and verification products out for dissemination.

# etc/xmt.cfg
[verification]

wro = NXUS98 KPI T
awi ps = KPBZVFTPBZ
festid 0

peri od

6
[transm ssion]

# how often checks for new files (seconds)
frequency = 15

# reject older than (hours)

old =3

“ This section defines parameters used by the program to transmit the NXUS98 verification product to NWS
headquarters. wmo and awips are the WMO and AWIPS headers. These headers must exist in thefile
[ awi ps/ f xal dat a/ af os2awi ps. t xt . The transmission file name contains (reserved) forecaster id O.
This should not be changed. The verification product is transmitted every 6 hours.

ﬂ Y ou may want to adjust the old value. It defines the cutoff time for early transmission.

etc/triggerTenpl ate

Made by avnsetup. Thisfileis processed during trigger localization on the data server. avnsetup also creates afile
etc/trigger Tenpl at e. good while updating Postgres triggers directly. The latter is not used by the
localization script.
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2.2. TAF configuration files

The TAF configuration filesresidein directory et ¢/ t af s. For each TAF site CCCC there is a subdirectory
et ¢/ t af s/ CCCC containing template files, one per each forecast period and site info data
etc/tafs/ CCCUinfo.cfg.

Site Info File
Thisfileis normally created by the Taf Site Editor GUI, normally invoked from avnsetup.

# etc/tafs/KPIT/info.cfg

[ header s]
wmo = FTUS4A1 KLWK
af os = WBCTAFI AD

[t hreshol ds]
cig = 200, 600, 1000, 2000, 3100
vsby = 0.5,1.0,2.0,3.0,6.0

radar _cutoff = 600, 0
profiler_cutoff =

[sites] E

metar = Kl AD

eta = KIAD

avnnos = Kl AD
ngmos = Kl AD
gf smos = KI AD

gf slamp = KI AD

radars = KLWK, KDOX
profilers =

[ geogr aphy] E}

lat = 38.96
runway = 60, 90,
lon = -77.45
elev = 98

Section [thresholds] defines ceiling and visibility categories used by the monitoring system. A new feature of
AvVnFPS 3.2 is the cutoff thresholds for the VWP sources. Cutoff values correspond to heights in meters below
which datawill beignored. Asin the example above, for the KLWX radar, any VWP data below 600 meters
will beignored. However, all VWP data from the surface up to 2000 feet from the KDOX radar will be used.
Thisfeature is useful if your VWP source(s) is (are) routinely contaminated by non-meterological phenomenon
near the site.

é Section [sites] defines I Ds used by other data sources. Some TAF sites may have more than one associated
observation. In that case, separate theids by acomma

E} Section [geography] provides location of the airport. elev isin meters, runway directions in degrees true north
are used to calculate cross winds.

1 | mportant
; To correctly alert forecasters on crosswinds, remember that runways are identified based on

magnetic north at the time they were constructed, not true north. For much of the CONUS, SJU,
HFO and GUM, with rounding to the nearest 10 degrees for identifying runways, and magnetic
declinations less than 20 degrees this correction may not make much of a difference. However,
for airports in the Pacific Northwest, Alaska and the Northeast, the magnetic declination is
significant. See the National Geomagnetism Program [http://www.geomag.usgs.gov] web site for
historical magnetic declinations for any locale.

Monitoring Rules

The default configuration files for all monitors are located in the directory et ¢/ t af s/ XXXX. Currently these are:
grids.cfg,ltg.cfg,mrs.cfg,rltg.cfg,ccfp.cfg.All can be edited with the "Montoring Rules' GUI
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viaavnsetup. Hereis an example of rule definition file for monitoring of METARS:

# etc/taf s/ XXXX/ntrs.cfg

[rule_11] “

severity =5

msg = Visibility difference of 3 or nore categories
unique = 1

type = vshy

net hod = VsbyCatDel ta

ncat = 3

[rul es]

active = 0,1,2,3,4,5,6,7,8,9,10, 11

[rule_1]

severity = 3

neg = Freezing precipitation in TAF and not in obs
unique = 0

type = wx

nmet hod = WkTaf Del ta

wx = FZRA, FZDZ, PL

“ Each [rule_N] provides arguments to the monitoring function, specified by the method keyword. The following
tags must exist for each rule:

1. severity: anumber in therange 1 through 5 corresponding to colors defined in gui . cf g, seeﬂ [14].
2. msg: message displayed by the monitoring GUI.

3. type: one of wind, vsby, wx, sky

4. unique: Oor 1.

Each function may accept additional arguments, such as ncat. In this case ncat is the number of categories the
visibilitiesina TAF/METAR pair must differ for the rule to activate. Thus you may specify the same method
with different arguments, ncat=2 in our case.
ﬂ Section [rules] defines the list of rules to monitor. For each number there must be a corresponding [rule_N]
section.
If you want to have rules dependent on the TAF site, copy the relevant file to the TAF site directory and modify it
there. The monitoring program first tries to find the files in the site directory, if it can't find it there, uses the one
fromet c/ t af s/ XXXX.

1 I mportant

There are no default hardcoded rules, thefilesinet ¢/ t af s/ XXXX must exist.

Impact QC Definition File

Impact QC isanew feature in AvnFPS3.2. The forecaster can be alerted when a prepared TAF has a significant
impact on airport operations. Thisfileis optional. Currently this file cannot be modified with avnsetup, you must
use atext editor instead. Shown below is a configuration file with additional rules added that are specific to
Pittsburgh International Airport, et ¢/t af s/ KPI T/ i npact . cf g:

# inpact.cfg
[condi tions]
i tems=cond_1, cond_2, cond_3, cond_4, cond_5

[cond_1] E

tag=FC
| evel =1
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text =l npact: Fuel - Al ternate vsby<3 or ci g<2000
expr=vshy<2.95 or ci g<2000

[ cond_2]

tag=FC

I evel =2

text =l npact: LIFR conditions vsby<l or cig<500
expr=vsby<0. 95 or cig<500

[ cond_3]

t ag=ws

| evel =1

text=Wnd shift vs previous group resulting in >6kt change along PIT runway 28R/ 10L, may affect runway config
expr=wi nd[ 0] . shift and w nd[O0].runway>6

[ cond_4]

tag=xw

level =1

text =Cross wi nd conponent >14KT on PIT runway 28R/ 10L
expr=wi nd[ 0] . cross>14

[ cond_5]

t ag=xw

|l evel =2

text=Cross wind conponent >24KT on PIT runway 28R/ 10L
expr=wi nd[ 0] . cr oss>24

“ Section [conditions] defines the list of conditionsto check. For each tag [cond_N] there must be a
corresponding section.

ﬂ Each [cond_N] provides arguments to the impact check function. The check is done for each TAF period. The
following tags must exist for each rule:

1. expr: aPython expression to be evaluated. This expression can contain following variables: vsby, cig and
wind. vsby isin miles, ceiling in feet. wind is an array that has length equal to the number of runways.
Each element of this array contains 3 values: runway, cross and shift. The wind vector is represented in a
Cartesian coordinates along and perpendicular to the runway. The absolute values of these components
are wind[N].runway and wind[N].cross, where N is runway number, counted from O, aslisted in the site
configuration file, see section: : “Site Info File” (page 18). wind[N].shift is a Boolean value, indicating
that the runway component changed sign from one TAF period to another.

2. text: message to be displayed when the expression evaluatesto True.
3. level: highlight background color, 1 - green, 2 - orange.

4. tag: used to group messages, so only the message with the highest level is displayed. In this example, if
visibility is 1/2SM, only the LIFR message is shown in a popup window of the TAF Editor.

Climate QC Definition File

Thefileet ¢/ t af s/ XXXX/ cl i ngc. cf g isused to define category thresholds used while creating climate QC
count files. Currently this file cannot be modified with avnsetup, you must use atext editor. An example:

#etc/taf s/ XXXX/ clingc. cfg

[args] “
al pha=0. 3
showdet ai | s=0

[t hreshol ds]

vsby=0.27,1.1,2.9,6.1

ci g=205, 605, 1005, 3105, 40000

ff=4.1,10.1,20.1

dd=22.5, 67.5,112. 5, 157. 5, 202. 5, 247. 5, 292. 5, 337. 5

The parameter alphais used to determine likelihood of occurence of a combination of weather elementsin the
forecast based on conditional probabilities. Alpha should be a positve number, less than one. The showdetails
flag (0=no;1=yes) turns detailed statistics display, generally disliked by forecastes.
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ﬂ The thresholds determine category ranges. Each of argumentsisalist of valuesv, <v_<..< v, with
implicit v, =0 and v ,, = # Category k consists of al valuesv such that vV #V<y,
The value 40 000 ft on the ceiling list serves to distinguish between limited and unlimited ceiling, which is
coded as 99 998 ft.
If you want to have thresholds dependent on the TAF site, copy the file to the TAF site directory and modify it there.
The program avngcstats which creates the count files first tries to find the file in the site directory, if it can't find it
there, uses the one from et ¢/ t af s/ XXXX.

TAF Product Definition Files
Locatedinet c/ t af s. Normally created by the Taf Product GUI invoked from avnsetup. An examplefile:

# etc/tafs/PBZ _TAFS. cfg

# list of TAF sites

[sites]

wor kpi | = PI TWRKTAF

i dent s=KPI T, KAGC, KBVI , KLBE, KHLG, KMGW KZZV, KFKL, KDUJ

Default Product File

The optional DEFAULT file contains name of the configuration file, sansthe . cf g extension. that should be loaded
on startup of the monitoring GUI. If not present, the first one in aphabetical order is used.

TAF Formatter Configuration Files

The TAF Formatter requires three configuration files. These files are located in the directory et ¢/ t af s/ XXXX.
With AvnFPS3.2,f I 't _cat . cfgandgrp_t af. cf g files can now be customized for each TAF site and moved
to itsrespective et ¢/ t af / CCCC directory.

Fileflt _cat . cf g contains the threshhold values of visibility and ceiling height that are used to determine
aviation flight categories. The default values are identical to those provided in Directive 10-813. The thresholds can
be changed to site-specific values.

#etc/taf s/ XXXX/flt_cat.cfg

[cig]

t hr eshol ds=200, 500, 1000, 3000, 3500, 4000, 5000, 8000, 10000, 12000, 15000, 18000, 20000
[vis

threshol ds=0.5,1, 3,5 ﬂ

“ These thresholds divide the spectrum of ceiling and visibility into categories with an implied 0 at the beginning
and 'infinity" at the end of each list. Thus as defined here, ceiling category 1 corresponds to cloud heights from
0to 200 feet, category 2 from 200 to 500 feet, etc. Similarily for visibility, with category 1 corresponding to
visibilities LTE to 1/2 mile. Category 5 corresponds to visibility greater than 5 miles.

Filegr p_t af . cf g contains the configurable threshold values that are used to form concise TAFs. Detailed
description for each category has been provided inside thefile.

#

# This file contains thresholds that control the algorithmthat converts
# nunerical /tabul ar gudi ance into 'guidance' TAFs.

#

# Probabilities (POT and POP0O6) above which precipitation and/or

# thunderstorms will be included in the prevailing group.

#

[prev]

pop=80

t st mF80

# Probabilities (POT and POP06) above which the tenpo group is forned
# contai ning precipitation and/or thunderstorns.

#
[tenpo]
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t st n=36
pop=36
#

# Bool ean (yes/no) if PROB30 groups are wanted in gui dance TAFs
[ prob30]

val ue=yes

#

# The longest tine span in hours that nakes this group conbinable with
# a longer, adjacent (in time) group. If the duration of a group is |onger
# than this value, this group stays alone in the final TAF.

F*

[short_dt]
val ue=1

3+

# The shortest tine span in hours that allows its shorter duration
# nei ghbor to be conbined with it.

#

[l ong_dt]

val ue=15

#

# Maxi num cat egory difference between the Iong and the short duration groups. If the
# difference in flight category between the two groups is greater than this value,
# they are not conbi ned.

#

# Categories are treated separately for visibility and ceilings.

#

# To see the breakpoints for the ceiling and visibility categories, see

# etc/taf s/ XXXX/flt_cat.cfg (flight category) configuration file.

#

# First the visibility

#

[dc_vi s]

val ue=1

#

# Lowest visibility category to which the conbining algorithmis applied
#

[low c_vis] ﬂ

val ue=5

#

# Highest visibility category to which the conbining algorithmis applied
#

[ high_c_vi s] E

val ue=5

#

# Now, the ceiling .

#

[dc_cig]

val ue=1

#

# The | owest ceiling category to which the conbining is applied

#

[l ow_c_cig] ﬂ

val ue=13

#

# Hi ghest ceiling category to which the conbining is applied
[high_c_cig]

val ue=14
#

# Earliest forecast tine in hrs to which the conbining al gorithm can be applied
[1ow_p]

val ue=12
#

# Maxi mum al | owabl e ceiling height in hundreds of feet when thunderstorns
# are forecasted

#

[cb_hi]

val ue=50

#

3[# Naéi mum speed which is considered to be not a cal mw nd.
W n

cal mw=5

#

# Wnd speed and direction change in wi nd speed above which conbining will not be appli ed.

val ue=10

del ta=4 {:'!}

Note
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Items 1 through 9 control how two dissimilar (in visibility and/or ceiling) groups, one 'short', the other
'long’, can be further combined.

The maximum duration of the smaller group that can be combined with the larger, dissimilar one. When
combined, the larger group values are not adjusted by the smaller group's values.

The minimum length of time to be considered the 'large’ group candidate for combining with smaller ones.
Thelargest visibility category difference allowed between TAF groups and still be able to combine.

The lowest visibility category alowed to be considered for combining. This valueis related to the values
assigned to thevisthresholdsinf I t _cat . cf g file.

The highest visibility category allowed to be considered for combining. Thisvalue isrelated to the values
assigned to thevisthresholdsinf I t _cat . cf g file. Usualy set to the number of visibility 'breakpoints in vis
thresholds.

The largest ceiling category difference allowed between TAF groups and still be able to combine.

The lowest ceiling category allowed to be considered for combining. This value isrelated to the values
assigned to the cig thresholdsinf | t _cat . cf g file.

The highest ceiling category allowed to be considered for combining. This valueisrelated to the values
assigned to the cig thresholdsinf | t _cat . cf g file. Usually set to the number of ceiling 'breakpoints in cig
thresholds.

Number of hours when the combining algorithm will be applied to groups valid beyond the TAF's beginning
valid time.

Maximum allowable differencein speed (knots) and direction (tens of degrees) between groups allowed to be
combined.

20 @A O 0 e

Finally, gri d_pr obs. cf g contains configuration data on how the probability attributes on IFPS grids are
translated into numerical probability values that will be used to form TAFs. Remember that precipation is only
included in the TAFs when certain probability threshold is exceeded. This file cannot be customized to individual
TAF sites.

#tabl es used to convert prob synbols in grids to a pop val ue
[ bef or edhr]

S=30

1 S=30

W5=30

SC=50
G=50
C=50

D=70
WP=70
NVE70
L=70

[after9hr]
S=20

| S=20
W6=20

SC=30
G=30
C=30

D=50
WP=50
NMESO
L=50
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2.3. TWEB configuration files

The TWEB configuration filesresidein et ¢/ t wbs.

Route Configuration Files

For each TWEB route or synopsis thereis a subdirectory et ¢/ t wbs/ NNN containing template file route/synopsis
info dataet ¢/ t wos/ NN\ i nf o. cf g. Thisfileisnormally created by the setup program avnsetup. An example
file:

# etc/twbs/073/info.cfg

[ header s]

wno = FRUS41 KPBZ

af os = PI TTWB073

[sites]

metars = KCLE, KYNG, KPI T, KLBE, KJST, KACO, KMDT, KVRB, KDCA
tafs = KCLE, KYNG KPI T, KLBE, KJST, KAQO, KVDT, KVMRB, KDCA

Section [siteg] lists TAFs and METARs that should be displayed in the TWEB Editor window.

TWEB Product Configuration Files

Thesefilesarelocated in et ¢/ t wbs. They are normally created by avnsetup. An examplefile:
# etc/twbs/PI T_TVEBS. cfg

[sites]

wor kpi | = PI TWRKTWB
idents = 072,073

Default Product File

The optional DEFAULT file contains name of the product that should appear selected in the product loader in the
TWEB Editor window. If not present, the first product in alphabetical order is chosen.
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2.4. X resources configuration files

The default and individual resource files are located in the directory et ¢/ app- r esour ces. To edit the default
fileet c/ app-r esour ces/ Xyou can use any text editor. Individual files have naming convention X. N, where N
isthe forecaster number from et ¢/ f or ecast er s. Thesefiles are created by a graphical editor available from the
AvnWatch GUI menu.

Hereisthelisting of the default fileet ¢/ app- r esour ces/ X

1l default X resources configuration file

Il last nodified July 10, 2005

I'l user editable options

Il default font

'l change 100 to 140 if you want bigger default font

*font: -adobe- hel veti ca-bol d-r-normal -*-*-100-*-*-p-*-i s08859-9
Il default colors

*backgr ound: grey70
*f or eground: bl ack
'l text w ndow font

*Text . font: 7x14

Il text wi ndow colors

*Text . backgr ound: #2f 3f 6f
*Text . f or egr ound: #EFFFFF
Il other text wi ndow specific options
*Text. w dt h: 74
*Text . hei ght: 24
*Text.cursor: handl

Il forecast editor font - nay want bigger
*textEditor.font: 8x16
I'l forecast editor colors - may want different

*t ext Edi t or . backgr ound: #1f 2f 6f
*t ext Edi t or. f or egr ound: white
*text Editor. w dth: 70
*text Edi tor. hei ght: 12

I'l cursor width and col or

*text Edi tor. cursor: arrow
*textEditor.insertWdth: 5

*i nsert Backgr ound: yel | ow
Il text viewer wi ndow options

*text Vi ewer. w dt h: 74

*t ext Vi ewer. hei ght: 12

!l forecast editor orientation: horizontal or vertical
*orientation: vertical
Il listbox font

*Li st box. font: 7x14

Il entry font

*Entry.font: 7x14

I'l entry w ndow col ors

*Entry. backgr ound: white

*MessageBar *Ent ry. backgr ound: grey85

'l bal  oon nessage (popup) font

*Bal | oon. Label . font: 7x14

I'l nodifies behavior of dialogs

*transi ent Di al ogs:

'l confirmation on closing editor

*confirnC ose: 0

Il confirmation on sendi ng anendnent s/ corrections

*conf i rnSend: 1

I'l alert options: use colors for the first level that should result in
I'l' notification - pale green, yellow, orange, red, purple or none

*noti fyDei coni fy: yel | ow
*noti f yRai se: red
*notifyPl ay: pal e green
'l not inpl enented

I'1*notifyTal k: none

*pl ayFi | e: [ awi ps/ f xa/ dat a/ sounds/ ast eri sk. au
I'l' blink on new notification

*bl i nk:

'l warning/error level to disallow send:

'l "always', "warning, 'error', 'fatal’

*di sal | owSend: error

Il forecast editor options
Il use tenplate, one of: tenplate, nerge, |atest

*| oadOr der : ner ge

'l ask for transm ssion tinme when sending routine forecasts
*asktime: 1

Il periodically save bulletins in a backup file

*aut osave: 1

'l update issue and valid tines on QC
*updat et i nes: 1
'l print forecasts on send

*aut oprint: 0
I'l Insert/Overwite
*insert: 1

'l Word-wrap long lines: either none or word
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2.4, X resources configuration

files
*wr ap: wor d
1l And, Rtd, Cor buttons on the right
*anmdbut t ons: 1
I'l' nunber of TAFs to display
*nuniaf s:
Il nunber of hours of METARs to display
*nunHour s: 6
'l show bulletin headers in the text w ndow
*showHeader s: 1
'l show decoded METARSs
*showDecoded: 1
I'l show category probabilities for MOS
*showPr obs: 1
Il Format of MOS and Grids reports: raw, |long or short
*showFor mat t ed: short

I'l flight category highlights
*hi ghl i ght Fl i ght Cat :

*|ifrColor: #6¢1916
*ifrCol or: #5b3c2c
*mvfr Col or: #2c484c

*vfrCol or: #112346
!

11 editabl e by know edgabl e people only
!

Il send forecasts in a collective

*col l ective: 0

Il prevents line wap in nessage boxes
*wr apLengt h: 0

Lines starting with "I!" are comments. Resource names begin with a"*" and end with ":". Anything after a":" isa
resource value. Many of the allowable values are not well documented, or cryptic. For example, valid values for
cursor shape in atext window

*Text . cursor: hand1

aredefined infile/ usr /i ncl ude/ X11/ cur sor f ont . h. You have to know that the leading XC_in line
#defi ne XC_handl 58

must be stripped and 58 ignored. Valid color namesarein/ usr /1 i b/ X11/r gb. t xt , but if you don't find one
you like, a hexadecimal number can be used instead, such as

*l'ifrColor: #6c1916

We suggest that you use the graphical resource editor available from in avnsetup before making changesto thisfile.

Climate applications introduced in AvnFPS 3.2 have thir own resouce files: XW ndRose, XCi gVi sTr end and
XCVNMbnt hl y. These are not user-specific.
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2.5. Climatological Data

2.5. Climatological Data

AvnFPS 3.2 introduces a new set of climatological GUIs requiring updated climatological files. The GUIs require
fast, efficient access to voluminous amounts (often 30 years or more of data. The existing NetCDF, delivered with
AvnFPS 3.1 was determined too slow and inefficient when GUI response times needed to be in seconds. HDF5
[http://hdf.ncsa.uiuc.edu/whatishdf5.html] is afile format that emphasizes storage and 1/0 efficiency to meet
performance requirements. The AvnFPS team decided to use this format for its new climatology GUIs.

The climatological datafilesfor al locations where the NWS prepares TAFs have been posted to aweb page that is
available to the World Wide Web. The Universal Resource Locator (URL) for the directory where they are posted is
http://www.mdl.nws.noaa.gov/~avnfps/data/hdf5 [ http://www.mdl.nws.noaa.gov/~avnfps/data/hdf5/index.html].
File names are of the form CCCC.hd5, where CCCCis the location identifier where the data were observed. Thefiles
arerather large but HDF5 already stores the datain compressed format, so there is no post-processing step after
downloading it. The files are ready to be used at this point by the new climatological GUIs.

Some WFOs may find this hosting solution somewhat awkward. It seemed, however, to be the safest way to protect
the AWIPS Wide Area Network (WAN) from the impacts of large data transfers.

The following procedures can be used to download the data files and make them available to AvnFPS:

Procedure 1.1. To download from an inter net br owser

1. Onahost that can access the WWW, launch a browser application and direct it to
http://www.mdl.nws.noaa.gov/~avnfps/data/hdf5
[http://Aww.mdl.nws.noaa.gov/~avnfps/datarhdf5/index.html]. Y ou will see apage that lists available stations
along with file modification times and sizes. The link for each station pointsto a binary file.

2. Find the station whose data you want to download.

3. Usethe appropriate features of the browser to download the file for the station your site needs. On most
browsers, thisinvolves performing aright click on the station name and a feature such as Save Link Tar get
As...or SaveLink As..

4. Movethisfileto AvnFPS climate directory / dat a/ adapt / avnf ps/ cl i mat e. Files can be moved
physically viaremoveable media, transferred through the AWIPSPUB firewall, or transferred viaLDAD.

5. Oncethe save process is completed you may proceed to other stations using the same procedure.

Procedure 1.2. To download using wget command on a Linux host

1. ldentify the URLsfor each file you will download. They are of the form
http://www.mdl.nws.noaa.gov/~avnf ps/data/hdf5/CCCC.hd5, where CCCC is the Station ID.

2. ldentify adirectory on your local system where the files can reside temporarily.

3.  Usethewget to download each file.
wget --passive-ftp -nv dat aURL -o out put _di r/ CCCC.hd5
where dat aURL isthe URL from the previous step, CCCCisthe siteid you and out put _di r isthedirectory
where you want to save thefiles.

4. Movethesefilesto AvnFPS datadirectory / dat a/ adapt / avnf ps/ cl i nat e. Thisdirectory isvisible
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2.5. Climatological Data

from al hosts. Files can be moved physically viaremoveable media, transferred through the AWIPSPUB
firewall, or transferred via LDAD.
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3. Starting and Stopping
AVNFPS

3. Starting and Stopping AvnFPS

All AvnFPS programs: servers, clients and utilities are started by a shell script avnstart.sh. This script is responsible
for setting appropriate environmental variables required by AvnFPS. The variables are actually set in the file

bi n/ avnenv. sh which issourced by avnstart.sh. The first argument is program name (a Python script residing
in the directory py without the extension . py). Remaining arguments, if any, are passed to the program without
modification.

e To start avnsetup from the command line, enter:

| x1-wf o: /aw ps/ adapt/avnf ps/bi n/avnstart.sh avnset up

e To start avhmenu from the command line, enter:

I x1-wf o: /aw ps/adapt/avnfps/bin/avnstart.sh avnmenu
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3.1. Starting AvnFPS Servers

3.1. Starting AvnFPS Servers

AvnFPS requires four servers. These are:

e avnserver: Helps client processes find the services they need (name service) and notifies clients when data are
available (event service).

» avndis: Datalngest Server. Copies data from various AWIPS sources into AvnFPS directory tree, reformatting
as needed.

e avndrs: Data Request Server. Answers requests for data from client processes.

» avnxs: Forecast Transmission Server. Manages transmit queues and the interface to the AWIPS software that
transmits products.

The order in which the servers are started is important. avnserver must be started first. There can be only one
instance of avnserver within WFO subnet; running it on both px1 and px2 will lead to unexpected results. avndis
depends on avndrsto process Low Level Wind Shear data, so avndr s needs to be started first. The simplest way to
avoid these problems isto not launch these servers directly. The application avninit searches for active instances of
all four AvnFPS servers and launches the ones that are not running. This application is modelled on the Unix™

SY SV init and the AWIPS DataController. Like init and DataController, avninit is a persistent process.

Note
avninit will attempt to restart afailed server 10 times within an hour. When the number of restarts

exceeds 10, avninit will stop trying to restart the failed server.

avninit isinvoked by the AWIPS startup script px2apps together with other AWIPS applications. If you haveto
start the servers afterwards, use the shell script remoteSer ver s.sh. The script accepts the following command line
arguments:

renot eServers. sh [ start | stop | restart |

This script has to be run as user fxa. It uses ssh to start/stop avninit on px2. Therefore it can be run from any
workstation. It islocated in the directory / awi ps/ adapt / avnf ps/ bi n. Example usage:

I x2-wf o: /aw ps/adapt/avnfps/bi n/renpteServers.sh start

To list avnfps processes use the ps command. A typical output on px2 is:

px2-wfo: ps -efw | grep avnpython
11280 111280 O 1

fxa 01 ? 00: 00: 00 avnpyt hon /aw ps/ adapt/ avnf ps/ 3. 2/ py/ avni ni t. py
P;if 11498 11280 11498 O 10 Mar 01 ? 00: 00: 00 avnpyt hon /awi ps/ adapt/avnf ps/ 3. 2/ py/ avnserver. py
;ga- ¥ p)(2f11500 11280 11500 O 4 Mar 01 ? 00: 00: 00 avnpyt hon /aw ps/ adapt/avnf ps/ 3.2/ py/ avndrs. py -d
EQapXZf 11508 11280 11508 O 10 Mar 01 ? 00: 00: 00 avnpyt hon /awi ps/ adapt/avnf ps/ 3. 2/ py/ avndi s. py -d
;QapXZf 11509 11280 11509 O 1 Mar 01 ? 00: 00: 10 avnpython /aw ps/adapt/avnf ps/ 3. 2/ py/ avnxs. py -d

-n px2f

If you wish to see all the threads in hierarchical format, add -L option to ps:

px2-wfo: ps -efL | grep avnpython

fxa 11280 1 11280 O 1 Mar 01 ? 00: 00: 00 avnpyt hon /aw ps/ adapt/ avnf ps/ 3. 2/ py/ avni ni t. py
P;if 11498 11280 11498 O 10 Mar 01 ? 00: 00: 00 avnpyt hon /awi ps/ adapt/avnf ps/ 3. 2/ py/ avnserver. py
;ga-n pX2f11498 11280 11499 O 10 Mar 01 ? 00: 00: 00 avnpyt hon /aw ps/ adapt/ avnf ps/ 3. 2/ py/ avnserver. py
Ega_ ¥ p)(221498 11280 11501 O 10 Mar 01 ? 00: 00: 00 avnpyt hon /awi ps/ adapt/avnf ps/ 3. 2/ py/ avnserver. py
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3.1. Starting AvnFPS Servers

-d -n px2f

fxa 11498 11280
-d -n px2f

f xa 11498 11280
-d -n px2f

fxa 11498 11280
-d -n px2f

fxa 11498 11280
-d -n px2f

fxa 11498 11280
-d -n px2f

f xa 11498 11280
-d -n px2f

fxa 11498 11280
-d -n px2f

f xa 11500 11280
-n px2f

fxa 11500 11280
-n px2f

f xa 11500 11280
-n px2f

f xa 11500 11280
-n px2f

xa 11508 11280
-n px2f

xa 11508 11280
-n px2f

xa 11508 11280
-n px2f

f xa 11508 11280
-n px2f

f xa 11508 11280
-n px2f

xa 11508 11280
-n px2f

xa 11508 11280
-n px2f

xa 11508 11280
-n px2f

xa 11508 11280
-n px2f

f xa 11508 11280
-n px2f

f xa 11509 11280
-n px2f

Note

11502
11507
11515
11518
11519
11521
11523
11500
11504
11505
11524
11508
11511
11512
11513
11516
11517
11520
11526
11527
11532
11509

O O O O O O O O O O O O O 0o o o o o o o o o

10
10
10
10
10
10
10

10
10
10
10
10
10
10
10
10
10

01 7
01 ?
01 7
01 ?
01 7
01 ?
01 7
01 ?
01 7
01 ?
01 ?
01 ?
01 ?
01 ?
01 ?
01 ?
01 ?
01 ?
01 ?
01 ?
01 ?
01 ?

00

00

00

00

00

00

00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:

00

00:
00

00:
00

00:
00:
00:
00:
00:
00:
00:
00:
00:
01:
00:
00:
00:
00:
00:
00:
00:

00
03
04
10
00
40
18
00
00
00
01
00
13
15
41
02
01
00
11
43
15
10

avnpyt hon
avnpyt hon
avnpyt hon
avnpyt hon
avnpyt hon
avnpyt hon
avnpyt hon
avnpyt hon
avnpyt hon
avnpyt hon
avnpyt hon
avnpyt hon
avnpyt hon
avnpyt hon
avnpyt hon
avnpyt hon
avnpyt hon
avnpyt hon
avnpyt hon
avnpyt hon
avnpyt hon

avnpyt hon

/ awi ps/ adapt / avnf ps/ 3
/ awi ps/ adapt/avnfps/ 3
/ awi ps/ adapt / avnf ps/ 3
/ awi ps/ adapt/avnfps/ 3
/ awi ps/ adapt / avnf ps/ 3
/ awi ps/ adapt/avnfps/ 3
/ awi ps/ adapt / avnf ps/ 3
/ awi ps/ adapt/ avnfps/ 3
[ awi ps/ adapt/ avnfps/ 3
/ awi ps/ adapt/ avnfps/ 3
/ awi ps/ adapt / avnf ps/ 3
/ awi ps/ adapt / avnf ps/ 3
/ awi ps/ adapt / avnf ps/ 3
/ awi ps/ adapt / avnf ps/ 3
/ awi ps/ adapt / avnf ps/ 3
/ awi ps/ adapt / avnf ps/ 3
/ awi ps/ adapt / avnf ps/ 3
/ awi ps/ adapt / avnf ps/ 3
/ awi ps/ adapt / avnf ps/ 3
/ awi ps/ adapt / avnf ps/ 3
/ awi ps/ adapt / avnf ps/ 3
/ awi ps/ adapt / avnf ps/ 3

2/ py/ avnserver.
2/ py/ avnserver .
2/ py/ avnserver.
2/ py/ avnserver .
2/ py/ avnserver.
2/ py/ avnserver .
2/ py/ avnserver.
2/ py/ avndrs.
2/ py/ avndrs.
2/ py/ avndrs.
2/ py/ avndrs.
2/ py/ avndi s.
2/ py/ avndi s.
2/ py/ avndi s.
2/ py/ avndi s.
2/ py/ avndi s.
2/ py/ avndi s.
2/ py/ avndi s.
2/ py/ avndi s.
2/ py/ avndi s.
2/ py/ avndi s.

%
Py
%
Py
Py
Py
%
Py
%
Py
Py
Py
Py
Py

py
py
py
py
py
py
py
-d
-d
-d
-d
-d
-d
-d
-d
-d
-d
-d
-d
-d
-d

2/ py/ avnxs. py -d

Red Hat Enterprise 4™ threads are listed differently by ps. The -H (process hierarchy) option cannot

be used with the thread (m, L or T) request.
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3.2. Stopping AvnFPS Servers
Normally you should use the script remoteSer ver s.sh:

| x2-wf 0: 96: /awi ps/ adapt/ avnf ps/ bi n/ r enot eSer vers. sh st op

Another option isto log on to the host(s) where AvnFPS servers run and use the avnkill command. This command
isalsolocatedin/ awi ps/ adapt / avnf ps/ bi n directory. The avnkill first issuesa SI GTERMsignd, then it
waits 30 seconds for all threads to terminate gracefully. If the threads do not exit, avnkill issuesa Sl GKI LL signal
to those processes that continue to run. Y et another option isto send a SI GTERMsignal to avninit. For example
listed in the previous section, to stop avninit, the command would be:

px2-wfo:4: kill 11280
This should stop al the servers since avninit sends SI GTERMto al its child processes before quitting.

Note

When avninit stops, for whatever reason, the existing servers are stopped as well.

Under special circumstances, (e.g., a hung server), you may want to stop and start asingle server. Since avninit
monitors the servers and starts those which are not running, the only action needed is killing the hung process. Bear
in mind that the servers are threaded and only the top-level thread accepts signals.

For the pslisting in the previous section, the hierarchy is represented by order. For instance, to restart the avndrs
server, find the first occurrence of avndrs in the output above, and type:

px2-wfo:4: kill 11500

Thiswill kill process 11500 and its threads. Once the avndr s server exits, avninit will start a new avndrs server
instance.
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4. Avnsetup

4. Avnsetup

avnsetup isagraphical user interface (GUI) which can be used to configure most features of AvnFPS. In most
cases, the data displayed and modified in avnsetup are contained in the various files described in Section 2,
“Configuring AvnFPS’ [].

' AvnFPS Setup - X

File Help

AvnFPS Setup

Text Editor |
Monitoring Rules |
TAF Site Info |
TAF Products |
TWEB Route Info |
TWEB Products |
Trigyers |

.Dl

avnsetup main GUI

This section describes tasks that can be accomplished with this program.

'I' I mportant

o The AvhWatch GUI isrequired to be restarted for changes made using the following setup GUISs,
except the Trigger Editor, to take affect. The reason for this, isthat the underlying files, Section 2,
“Configuring AvnFPS’ [], are read once into memory on startup.
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4.1. Editing Monitoring Rules

4.1. Editing Monitoring Rules

From the avnsetup main GUI, select the M onitoring Rules button. The Monitoring Criteria Editor will be shown.

v AvnFPS Monitoring Criteria

d not in TAF

= EE— = | =

FP9921ng precipitation in obs and not in TAF

; IFZRH FZ0z,PL,

Monitoring Criteria Editor
The Monitoring Criteria Editor contains several pages, one for each monitored data source. Pages are selected via
“recipetabs’ near the top of the menu. The labels on the tabs refer to the following data sources:
¢ Rulesfor monitoring METARs (mtrs)
¢ Rulesfor monitoring lightning observations (Itg)
¢ Rulesfor monitoring lightning nowcasts (rltg)
¢ Rulesfor monitoring Colaborative Convective Forecast Product (ccfp)
¢ Rulesfor monitoring forecast grids (grids)
¢ Rulesfor monitoring low level wind shear (Ilws)

Each page has an identical layout: the top part lists currently defined rules, the bottom part contains alist of all
available methods and the area where you can view, modify, add or delete arule.




4.1. Editing Monitoring Rules

AvVNFPS supports site-specific monitoring rules as well as a set of default rules. When the rule editor is started, the
default rules are loaded. Thisisindicated by XXXXin the Site I d entry field.
To load the default set of rules:

» Enter the XXXX" into the box labeled Site 1 d.

* PressEnter or select the L oad button.
To load the specific rulesfor asite:

» Enter the Station ID into the box labeled Site I d.

* PressEnter or select the L oad button.
To create anew set of site-specific rules:

» Modify the rules using the instructions below.

» Enter the applicable Station ID into the box labeled Site 1d.

» Select the Save button.
To remove site-specific rules:

» Enter the Station ID into the box labeled Site I d.

» Select the “recipetab” for the data source for which you want to remove the rules.

» Select the Delete button.
The lower half of the Monitoring Criteria Editor allows you to view and maodify each of the monitoring rules. The
current set of rulesislisted by color and message in a selectable list. The Rule Editor at the bottom of the menu
shows details of the rule that is currently selected. To the left to the Rule Editor isalist of Available Methods. These
methods are software techniques that compare the current forecast to the latest values received from the data source.
Each method has its own set of arguments that configure its behavior.
To view the details of an existing rule:

» Select therule fromthe list.
To modify an existing rule:

* Select therulefrom thelist.

» Usethe Rule Editor to make the necessary changes. See Appendix B, Monitoring Rules[] for a description
of editor options.

» Select Replace.

» Select Save to write changes to the configuration file.
Toremovearule:

o Select therule fromthe list.

* Select Remove.
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4.1. Editing Monitoring Rules

» Select Save to write changes to the configuration file.
To add anew rule:
» Select amethod from the "Available Methods" list. Appendix B, Monitoring Rules[] provides detailed
description. The Rule Editor will update with the appropriate fields. Y ou can see method details by pointing
the cursor to the respective button on the list.

» Usethe Rule Editor to modify arguments as needed. Entering Message is no longer neccessary, if left blank,
AvnFPS will generate one.

» Select Add.

» Select Save to write changes to the configuration file.
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4.2. Editing TAF Site Information

4.2. Editing TAF Site Information

From the avnsetup main GUI, select the TAF Sitel nfo button. The TAF Site Info Editor will be shown.

bl TAF Site Info Edito

Site Id [KLAX Load Update | Save | Close | Help |
TAF Head XTF Head
’7 WHO [FTUSAL KLAX | AFOS [LAXTAFLAX “ WMo [FHUSS8 KLAX | AFOS [LAYATFLAX ‘
e

Visibility  |0.5,1.0,2.0,3.0,6.0 Ceiling 200,600, 1000, 2000, 3100

Radar Cutoff [500,0 Profile Cutorf |

’7 Latitude 33.94 ] Longitude —118‘40 1 Elevation 38 T Runway{s) 80,260

— Altemate ids
METAR kLAY | A KLAx " HGMMOS |LAx
AVHMOS [KLAK " cFsmos [KLAX ETAMOS |[KLAX
GFSLAMP [KLAX " Radars  [KUTW,KUEX | Profilers |
—T
Izsue  00Z | Edit Make

TAF Site Info Editor

The TAF Site Info Editor isan entry form for data specific for a particular TAF site. Most of the fields can be
initialized from dataresiding in AWIPS files or from built-in values. Y ou must enter data for all sites before creating
aproduct definition (that is, a"collective").

Siteld TAF sitelD

TAFWMO WMO header used to transmit forecast

TAF AFOS PIL used during transmission

XTFWMO WMO header used to transmit extended forecast (experimental)

XTF AFOS PIL used during transmission

Visibility A comma separated list of visibilities (miles) defining categories used by the monitoring
modules. Given the list
0<V1<V2<... <Vn,
the category k consists of visibilities V such that
Vi EV <V k=1, ntlandV, =0,V  =#

Ceiling A comma separated list of ceilings (feet) defining categories used by the monitoring modul es.
The categories are defined the same manner as above.

Radar Cutoff A comma separated list of heights in meters defining lowest height to be used in computing
LLWS using this radar. The length of the cutoff list must be equal to the number of radars listed
in the 'Radar' text field below.

Profiler Cutoff A comma separated list of heights in meters defining lowest height to be used in computing
LLWS using this profiler. The length of list must be equal to the number of profilerslisted in
the 'Profiler' text field below.

Latitude Site latitude, in degrees north
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4.2. Editing TAF Site Information

Longitude Site latitude, in degrees east

Elevation Site elevation, in meters

Runway(s) A comma separated list of runway directions in degrees. Used to calculate cross wind.

METAR METAR siteid associated with the TAF, most likely the same as TAF. If more than one siteis
needed, separate entries by a comma.

ETA The closest siteid found in ETA BUFR message associated with the TAF.

NGMMOS The closest site id found in NGM MOS message associated with the TAF.

AVNMOS The closest siteid found in AVN MOS message associated with the TAF.

GFSMOS The closest site id found in GFS MOS message associated with the TAF.

ETAMOS The closest siteid found in ETA MOS message associated with the TAF.

GFSLAMP The closest site id found in LAMP message associated with the TAF. Not yet available

Radars A comma separated list of radars associated with the TAF. Can be empty.

Profilers A comma separated list of profilers associated with the TAF. Can be empty.

To create datafor anew TAF site:

» Enter the Station ID into the box labeled Site I d.

» Select the Update button. Most of the fields will befilled in. The headers are read from AWIPSfile
af os2awi ps. t xt . Latidude, longitude and elevation (in meters) come from
met ar St at i onl nf o. t xt . Other values are built-in defaults.

» Maodify displayed entries as needed. The METAR is mandatory, all others are optional. A simple validation
test is performed when you type. The program will not allow you to enter obviously incorrect values,
incomplete values are indicated by a pink background.

* Sdlect the Save button.

» Create templates as described in the next section.

To modify TAF site data:

» Enter the Station ID into the box labeled Site | d.

* Pressthe Load button.

* Modify displayed entries as needed.

* Sdlect the Save button.
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4.3. Editing TAF Site Templates

The bottom part of TAF Site Editor provides toolsto create and edit template files that can be used to initiaize
forecasts. Thereis a separate template for each forecast issue time. This allows to enter issue specific phrases such
asAMD NOT SKED AFT .. ..

To create TAF templates:

» Enter the Station ID into the box labeled Site I d.

» Select the Make button. Thiswill create all four templates containing Station ID, issue and valid times. For
example, a06Z template for KPIT is:

KPIT DD0520Z DD0606 =

To modify TAF template:
* Enter the Station ID into the box labeled Site I d.

» Select issue time from | ssue menu and press the Edit to invoke atext editor. Do not press the M ake button,
asthiswill overwrite your current templates.
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4.4. Editing TAF Product Definition

From the avnsetup main GUI, select TAF Products button. TAF Product Configuration Editor will be shown.

Ld AvnFPS TAF Product Configuration x
Products Idents
[Boston G |
Lux & [EEE [
2nsto KPVD Verify |
DoNotSelectThish KEDL
talnd KBAF

KORH Default |
KELK,

Close |

Help |

Work PIL

BOSURKTAF

| J— Y

‘Delete | Delete |

o |

TAF Product Configuration Editor

The existing products will be displayed in the alphabetical order, with the default (if defined) on the top of the list.
The Identswindow displayslist of all TAF sitesin the product.

To add a product:

» Typethe product name in the text window under the Products label and press Enter. An error message will
be displayed that the product cannot be loaded, thisis ok, asit's being created.

» Enter Site ID in the window under the | dents label. Hit Enter after each site.

» Enter PIL for work TAF in the window under the Work PIL label. This TAF product collective work
product will be saved under this PIL in the text database.

*  When finished, press Save. A new product definition file will be created.

e Pressthe Verify button to check whether all necessary files exist. Site info and templates must exist for all
Site IDslisted in the product definition.

To modify an existing product:
» Select the product on the Productslist.
» Toadd anew TAF site, type the ID in the window under the I dents label and hit Enter.
» Todeleteasite, select it onthe Identslist and press the Delete button.
» Press Save to update product definition file.
To delete a product:

» Select the product on the Productslist.
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Definition

» PressDelete. A confirmation dialog will be displayed. Press OK, this will delete product definition file.
TAF sitefiles (info and templates) will not be removed.

To mark a product as the default:
» Select the product on the Productslist,

e Pressthe Default. Thiswill designate the selected product as default product.
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4.5. Editing TWEB Route Information

From the avnsetup main GUI, select TWEB Route I nfo button. An empty TWEB Route Info Editor will be

displayed.

hd AVNFEPS TWEE Route Info

Route E

Load |

Update |

Save | Close | Help |

Fﬂeaders

WMO FRUSAL KLWK

AFOS |BCTIEO32 |

ids

METARS KB, KIAD,KDCA
TAFS [KEUT,KIAD,KDCA

— Template

Edit Make

]

TWEB Route Info Editor

The TWEB Route Info Editor isan entry form for data specific for a particular route or synopsis. Y ou must enter
datafor all routes before creating a product definition (that is, a"collective").

Route TWEB route humber

WMO WMO header used to transmit forecast

AFOS PIL used during transmission

METARS A comma separated list METAR siteids that should be displayed in the viewer window of
TWEB Editor.

TAFS Adcomma separated list TAF site ids that should be displayed in the viewer window of TWEB
Editor.

To add TWEB route data:

» Enter the route number into the Site | d box.

» Select the Update to initialize WMO and AFOS headers from AWIPSfile af os2awi ps. t xt .

* Enter the METAR and TAF siteids you want to seein the TWEB Editor in the Associated Ids area. If you
prepare TWEB product comprising more than one route, assure that the values you enter in those two fields
are the same for each route listed in the product.

» Sdlect the Save button.

e Create templates as described in the next section.

» Select the Make button in the Templates area. Thiswill create basic template file.

» If you want to customize the template, press the Edit to invoke atext editor.

To modify TWEB route data:

» Enter the Route Number into the box labeled Route.

» Sdlect the L oad button.
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Modify displayed entries as needed.

Select the Save button.
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4.6. Editing TWEB Route Template

The bottom part of TAF Site Editor provides toolsto create and edit template files that can be used to initiaize
forecasts.
To create TWEB template:
+ Enter the Route Number into the box labeled Route.
» Select the Make button. Thiswill template file containing phrase:
NNN TWEB DDHHMM . ALL HGTS AGL EXC TOPS.
where NNN is the route number.
To modify TWEB template:
* Enter the Route Number into the box labeled Route.

» Pressthe Edit to invoke atext editor. Do not press the M ake button, as thiswill overwrite your current
template.
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Definition

4.7. Editing TWEB Product Definition

From the avnsetup main GUI, select TWEB Products button. TWB Product Configuration Editor will be shown.

L4 AvnFPS TWEB Product Configuration x
Products Idents
o 1 Save |
EY (Tl Y
002 = Verify

006 Default

09 Close

Help

ENE

e 7
Work PIL
Delete | Delete | ;UBE URKTUE

o |

TWEB Product Configuration Editor

Existing products are displayed in the alphabetical order, with the default (if defined) on the top of thelist. The
I dents window displayslist of all TWEB routesin the product.

To add a product:

Type the product name in the text window under the Products label and hit Enter. An error message will be
displayed that the product cannot be loaded, thisis ok.

Enter siteid in the window under the Identslabel. Hit Enter after each site.

Enter PIL for work TWB in the window under the Work PIL label. This TWB collective work product will
be saved under this PIL in the text database.

When finished, press Save. A new product definition file will be created.

Pressthe Verify button to check whether all necessary files exist. Route info and the template must exist for
all routes listed in the product definition.

To modify an existing product:

Select the product on the Productslist.

Select the product on the list. To add a new TWEB route, type the route number in the window under the
Identslabel and hit Enter.

To delete aroute, select it on the | dents list and press Delete button.

Press Save to update product definition file.

To delete a product:

Select the product on the Products list.

Press Delete. A confirmation dialog will be displayed. Press OK, thiswill delete product definition file.
TWEB route files (info and template) will not be removed.

To mark a product as the default:
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Definition

Select the product on the Productslist.

Pressthe Default. Thiswill designate the selected product as default product.
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4.8. Creating Triggers

AvnFPS obtains TAFs, TWEBS, collaborative convective forecast products (CCFPs), and METARs from AWIPS
Text Database (f xat ext ). Asnew versions of these products arrive, the met ar Decoder can "trigger”" another
application--usually a script--to run. AvnFPS uses this triggering feature to retrieve TAF, TWEB, CCFP, and
METAR products for monitoring as soon asthey arrive in the database. The Trigger Editor manages the
configuration of thet ext db triggers needed to support AvnFPS. The current version creates trigger template, to be
processed by AWIPS localization script and simultaneously updates the tablewat chwar n inf xat ext database
holding Postgres trigger scripts. So you do not have to run localization after creating the template file. However the
fileis still neccessary, asthe localization process dropswat chwar n table and recreates it from templates.

To start the Trigger Editor, select Trigger s button. The Trigger Editor will be displayed.

| e | o | =N =
TAF XTF METAR TWB CCFP

KACK [EOSTAFACK KB [UECKTFENT KACK [EOSHTRACK 158 [BUFTIB0S3 m[RCoFPoL | [A
KACT [FTUTAFACT J KIAD [JECHTF 1AD J | J 071 PITTUBO?L J 02 [MKCCFPO2

RACV [SFOTAFACY KRIT [PITHTFPIT KAcv [SFOMTRACY 72 [PITTUBO7Z 03 [HKCCFPO3

KAGC PITTAFAGE KAGE [PTTHTRAGE 073 [PITTUBO7S

KAHH [TLTAFAHN Kot [T HTRAR 387 [SEATUBS57

K00 [PITTAFAD [ KA00 [PTTHTRATD 358 [SEATUB35S [
KART [BLUFTAFART | o T 359 [SEATIE359 1]
KAST [POXTAFAST | KAST [POXITRAST 360 [SEATUB360 [

KATL [ATLTAFATL I KTt ATLHTRATL 361 [SEATUB361 1

KBFI [SEATAFEF 1 [ KBF |SEATREF T 367 [POXTUE367 [
KBKW [CRUTAFEKU [ x| [CRUMTRERY 370 [POHTUBZ70 1

KBLI [SEATAFBLT | KbL1 |SEATTRELT 371 [POXTUEST1 [

KBUF [ELFTFFELF E— 372 [FORTIES T2

kel irrrarror ) v [0 | R By | e | v [ ——1l| ¥

i

Trigger Editor

On startup, the Trigger Editor searches AvnFPS configuration files for all TAF sites, METAR sites, and TWEB
routes that have been configured. (These arefiles stored in the directorieset c/ t af s,etc/ ntrs, and

et ¢/ t wbs.) Thethree columns: TAF, METAR and TWEB list those sites and routes. If there is atemplatefile,
etc/trigger Tenpl at e, itsentries are used to fill the corresponding PIL boxes. If the trigger template does not
have an entry for anid, the relevant box will remain blank, with a pink background. The column XTF contains
entries for extended (30 hour) TAFs. Unless your office issues such forecasts, it will be empty. Column CCFP
should always have entries as shown above. Those text products are not site-specific.

To create AvnFPS triggers:
» Pressthe Update button. The program will try to determine missing PILs for TAFs and TWEBs from
AWIPSfileaf os2awi ps. t xt . METAR PILs are created by from corresponding TAF PILs by replacing
TAF by MIR. The existing values will not be overwriten.
» Correct the entries and fill in empty fields.

» Press Make when finished. Empty (pink) entries will be skipped, if you have an invalid entry, an error
message will be shown.
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4.9. Using Text Editor

To edit remaining configuration files: f or ecast er s, | oggi ng. cf g, server. cfg,gui.cfg,ids.cfg,

flt _cat.cfg,grp_taf.cfg usethetext editor. Itisinvoked b

L% AvnEPS Text Editor

File  Edit

ressing Text Edit button.

-.Clear

Open

Setup Editor Dialog

Press Open, you will get afile selection dialog listing content of directory et c¢. Inthisdiaog, select afile to edit,

then press Open.

— B x
Directory: fawipshdwlkunfps!elc | | |
1 app-resources El avnlzmenu, jpg El px2fin:
3 newconf ig El avnsetup,<bn El pyro.g:
£ nzdh El avnwatch.xbn El Puro_Nt
£3 =zounds El forecasters El roze.pr
] tafs El gaminrc El zerver.
£ tubs B gui.cfg El trigger
El avn,gif B ids.cfg El trigger

| B

File name: l Open

Files of type:  all {*) = | Cancel |

File Selection Dialog

Press Save button when finished. If you want to create a new file, simply type its contentsin the text window, and

then use Save As button to save to disk.

Y ou can aso use the text editor to edit X resource configuration file. However, we suggest that you only modify the
system-wide file which is used as aiinitial selection when a forecaster modifies his own resources through the
graphical editor available in AvnWatch. Proceed as above, and in the file selection dialog, select the

app- r esour ces folder, then the file X. Y ou may edit files for individual forecasters (those with names X.N),
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4.9. Using Text Editor

however any comments you put there will be stripped by the graphical editor every time the forecaster modifies the
resources from AvnWatch.

Tip

Font and color names may be cryptic. Y ou may want to use the graphical editor in AvnWatch first to
display color codes and available fonts.
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5. Configuring IFPS to send gridded data to
AVvnFPS

With arrival of OB7.1 and DS decommissioning, it was decided not to port the | FPS applications,

ifpServer Watcher and avn_unldr to use Postgres database resources. These two applications have been retired
with OB7.1 and future builds. Their job was to monitor GFESuite's ifpServer for changesin the gridded database,
and when notified of such changes, extract gridded data and place it in aformat accessable to AvnFPS data ingest
server. Intheir stead, anew GFE text formatter was created to do the job of accessing | FPS gridded database and
writing the information to the/ dat a/ adapt / avnf ps/ gri ds directory.

The new GFE text formatter, | FPS2AvnFPS.py isrun at least 10 times an hour via cron on the px2f machine. The
only requirement for the new text formatter to runisthat all TAFs must have a GFE edit area defined in the
ifpServer database. We are working to remove thisrestriction in alater build. Fortunately, offices that have
configured IFPS to send gridded data to AvnFPS most likely have already satisfied this requirement, so no
additional work isrequired.

With IFPS software, the process of getting gridded data into AvnFPS was event-driven: triggered when a forecaster
saved aviation-related parmsin GFE. That has been replaced by scheduled-driven process using "fxa' cron.
Ultimately, this new technique should be event-driven as well. This enhancement is planned for ifpServer.
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6. Logging

AvVNFPS has an extensive logging system, similar to collective logging in AWIPS. The amount of information

written to log files and its format are configurable.

Each program hasits own log file, one per day of the week. File naming is according to the scheme

pr ogname_DayOf Week, so avndiswill producefilesavndi s_Mon through avndi s_Sun. Files are broken

(old closed, new opened) at the first write attempt of each new day. Thisis different from AWIPS where a cron job

breaks the log after 00Z.

Thefileet ¢/ | oggi ng. cf g controlsthe location, format and log level for the log files. The format and log level
isthe same for al programs.

Note

Thelog directory islocal to each server/workstation. The directory
/ awi ps/ adapt / avnf ps/ 3. 2/ | ogs pointsto/ dat a/ | ogs/ adapt / avnf ps, which resides
on alocal partition. Thisis consistent with the AWIPS standard:

| x2- wf 0: 46:

| wxr wxr wx

I/ avu ps/ adapt / avnf ps/3.2/1 ogs

1f

/ dat a/ | ogs/ adapt / avnf ps

f xal pha 3 Oct 8 16:41 /awi ps/ adapt/avnfps/3.2/10gs ->

Hereisan example listing of alog file for avndis:

Log rollover at 00: 00: 01
2006- 03- 01 00

2006-03-01
2006- 03-01
2006- 03- 01
2006- 03- 01
2006- 03- 01
2006-03-01
2006- 03- 01
2006- 03- 01
2006-03- 01
2006-03-01
2006- 03- 01
2006- 03- 01

2006-03-01 00:0

:00: 01, 280
00: 00: 01, 647
00: 00: 01, 647
00: 00: 01, 649
00: 00: 01, 656
00: 00: 01, 754
00: 00: 01, 755
00: 00: 01, 756
00: 00: 01, 981
00: 00: 01, 989
00: 00: 01, 990
00: 00: 01, 993
00:00:05 289
0: 05,576

DEBUG
I NFO

DEBUG
DEBUG
DEBUG
I NFO

DEBUG
DEBUG
DEBUG
I NFO

DEBUG
DEBUG
DEBUG
I NFO

10517:
10517:
10517:
10517:
10517:
10517:
10517:
10517:
10517:
10517:
10517:
10517:
10517:

10517

126217136] Trigger Thread: Processi ng PHLMIRMDT

126217136] Text ThreadP: Processed KMDT from SAUS70 KMDT 080000
126217136] Trigger Thread: Done PHLMIRMDT

126217136] Trigger Thread: Processing Pl TMIRDUJ

27261872] DatalngestServ: Msg: {'src': 'mtrs', 'ident': 'KMDT'}
126217136] Text ThreadP: Processed KDUJ from SAUS70 KDUJ 080000
126217136] Trigger Thread: Done Pl TMIRDUJ

126217136] Trigger Thread: Processi ng BUFMTRART

27261872] Datal ngestServ: Msg: {'src': 'ntrs', 'ident ' KDUJ' }
126217136] Text ThreadP: Processed KART from SAUS70 KART 080000
126217136] Trigger Thread: Done BUFMIRART

27261872] Datal ngestServ: Msg: {'src': "'nmtrs', 'ident': 'KART}
126217136] Tri gger Thread: Processi ng HFOMIRHNY

:101030832] LtgThread: Processing file

/ dat a/ f xa/ poi nt/ bi nLi ght ni ng/ net cdf / 20060228_2300
2006- 03- 01 00: 00: 05, 629 | NFO
2006- 03- 01 00:00:05,631 DEBUG
2006- 03- 01 00: 00: 05, 633 DEBUG
2006- 03- 01 00: 00: 06, 020 DEBUG

10517:
10517:

10517:
10517:

126217136] Text ThreadP: Processed PHNY from SAUS80 PHNY 080000
126217136] Trigger Thread: Done HFOMTRHNY

126217136] Trigger Thread: Processi ng BUFMIRROC

27261872] DatalngestServ: Msg: {'src': 'ntrs', 'ident': 'PHNY'}

Each line contains the following fields:

» Date and time of the event.

*  Severity level (in caps).

» Process and thread number (in square brackets).

»  Python module name which generated the message.

» Actua message content.

Sometypical errors:
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2005- 07- 08 02: 00: 48, 843 I NFO [10517: 84941744] MosData: Retrieved ngmdata for BUF
2005- 07-08 02: 00: 48, 851 ERROR [ 10517: 84941744] MosData: BVI not in /datalfxalpoint/nps/NGM net cdf/20050708_0000

2005-07- 08 02: 00: 48,882 | NFO [10517:84941744] MosData: Retrieved ngm data for CHA

2005- 07-08 05:32:52,556 DEBUG [ 10517: 126217136] Tri gger Thread: Done MEMIAFTRI

2005- 07- 08 05: 32: 52, 558 WARNI NG [ 10517: 74451888] util: Daenon ** Exception during processing of request from
TCPConnection Wi th ('XXX.XXX.XXX.Xxx', 45051)

connected=1 type thread.error

--- traceback of this exception follows:

<thread.error> RAISED : can't start new thread

Ext ended Stacktrace follows (npbst recent call |ast)

File "/aw ps/adapt/avnf ps/ Python-2.4.1/1i b/ python2. 4/ si t e- packages/ Pyro/ protocol . py", line (922), in
Daenon: : connect i onHandl er
Sour ce code:

sel f. handl el nvocati on(conn)
File "/aw ps/adapt/avnfps/ Python-2.4.1/1i b/ python2. 4/ sit e- packages/ Pyro/ core. py", line (695), in
Daeron: : handl el nvocati on
Sour ce code:

1] This message indicates problem with TAF Site Info configuration file: datafor KBV is not distibuted for
NGM MOS product. This does not cause any harm, but one can either select another site which is close
enough, or leave the NGM MOS siteid empty.

ﬂ Some messages provide detailed traceback to point out to the exact location of the code where the error
occured. In this case, the error comes from Pyro code and it is relatively serious. The dataingest server hit the
threshold of allowable memory consumption. avndis has this threshold set programatically to avoid clogging
the whole operating system. In a situation like this one should restart avndis to avoid dataloss. If the problem
reoccurs, further investigation is required. (This exampleis contrived: the threshold was set too low during
development).
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7. Troubleshooting

Techniques for troubleshooting various aspects of AvnFPS are addressed in other sections of this manual. The
purpose of this section is to gather some of the more likely fault scenarios and troubleshooting techniquesinto a

single location.
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7.1. Overall Server Health

A number of server processes keep AvnFPS running. A series of status lights on the TAF Monitor GUI reports the
status of most of these processes. Keep alive messages are sent among the servers every 30 seconds to set the colors
of these status lights. Section 1. of the System Administration Manual, " System Overview," contains a detailed
description of each server and the host where it should be running. Server hosting can vary between AWIPS
releases.

7.1.1. Diagnostic Tools

If al the server status lights are red, check for

» Failed name/event server (avnserver)

* A network failure

Thecommand ps -efwH | grep avnpyt hon lists server processes and any component threads. In this

case, the operating system is Red Hat Enterprise 4 Indentation in the rightmost column indicates hierarchy. A
sample listing follows:

px2-wf 0: 852: ps -efwH | grep avnpython
f xa 1 0 Mar06 ?

18615 00: 00: 00 avnpyt hon /aw ps/ adapt/avnf ps/ 3. 2/ py/ avni nit. py px2f
f xa 18713 18615 O Mar06 ? 00: 00: 33 avnpyt hon /aw ps/ adapt/avnfps/ 3. 2/ py/ avnserver.py -d -n
Pigf 18718 18615 0O Mar06 ? 00: 00: 01 avnpyt hon /aw ps/ adapt/avnf ps/ 3. 2/ py/ avndrs.py -d -n
?igf 18730 18615 O Mar06 ? 00: 01: 08 avnpyt hon /aw ps/ adapt/avnf ps/ 3. 2/ py/avndis.py -d -n
fzgg; 18735 18615 0O Mar06 ? 00: 00: 14 avnpyt hon /aw ps/ adapt/ avnf ps/ 3. 2/ py/ avnxs.py -d -n

px2- wf o: ncf user: 853%

Notes.

* The command given above will shows the actual processes. To see the threads spawned by those processes
use - ef L flagsto thepscommand: ps -ef L | grep avnpyt hon.

*  Some comments follow:

PID Comments " Kill" -able?
18615 avninit daemon Yes
18713 avnserver process Yes
18718 Data Request Server (avndrs) process Yes
18730 Data Ingest Server (avndis) process Yes
18735 Transmit Server (avnxs) process Yes

* Threads of aprocesswill not accept signals from akill command. Y ou must identify the process that owns
the thread and kill that top-level process. Once a parent process terminates, al of its threads will terminate as
well.

Thecommandnet stat -a | grep 9090 can be used to diagnose connections among the various servers.
The name/event server uses port 9090 to disseminate information about the various servers that are up and
running. Here's an example:

Checking netstat on px2 ...
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px2-wf o: user: 109: netstat -a | grep 9090

tcp 0 0 px2f-w o0: 9090 px2f - wf 0: 55812 ESTABL| SHED
tcp 0 0 px2f - wfo: 9090 px2f - wf 0: 55819 ESTABL| SHED
tcp 0 0 px2f-wfo: 55819 px2f - wf 0: 9090 ESTABL| SHED
tcp 0 0 px2f-wf 0: 55812 px2f - wf 0: 9090 ESTABL| SHED
tcp 0 0 px2f - wfo: 9090 I x3-wf 0: 40638 ESTABLI SHED
Notes:

< The columns are Protocol, Receive Queue, Send Queue, Local Address, Foreign Address, and State.
» Six connections to and from the name/event server can be seen in the px 2 listing.

» Thefirst four established connections show connections between the servers on px2 and the name/event
server.

* Thereisan additional connection to aprocesson | x3. Most likely, thisis an instance of the AvnWatch
GULI.

7.1.2. Stopping/Starting Servers

Avninit
Starting the servers for AvnFPS is alittle complicated because of the interelationships among them. The utility
avninit was devel oped to handle these complexities. avninit is a persistent process that runs on px2 or, in case
of failover, px1 and attemptsto restart servers as needed. If you fix afile or network problem that is preventing
a server from starting, avninit will attempt to restart the downed server. However, avninit will only attempt 10
restarts of afailed server in aone-hour span of time.

Environment
1 I mportant
All AvnFPS servers must run at user fxa; do not try to start them as root. The standard server
startup scripts will check userid before launching the servers.
Avnkill

The utility avnkill can be used to stop all AvnFPS servers that are running on a host. This includes avninit.
avnkill will be persistent, sending interrupt signalsfirst, then kill signals. It will also try to clean up ill-behaved
child processes that refuse to die when the parent dies. Once all servers have stopped running, restart avninit,
using the remoteServers.sh start

Bouncing Servers
To "bounce" aData Ingest, Data Request, or Transmisison Server, identify the top-level process associated with
the application and use the kill command to stop it. Within aminute, avninit should launch a new instance.

7.1.3. Competing Servers

If instances of avnserver are running on both px1f and px2f , mayhem is almost guaranteed. Competing versions
of avndiswill run on px1f and px2f racing to accessfilesinthe/ awi ps/ adapt / avnf ps/ dat a directory
tree. px1/px2 failover/failback procedures are designed to prevent this problem, but someone aways seemsto find a
way... There should be one and only one name/event server running in the subnet.
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7.2. Log Files

See Section 6: “Logging” (page 51) of the System Administration Manual, for complete information on logs. The
following information is distilled from that section.

Log filesfor AvnFPS3.2 server processes are stored in the directory tree/ dat a/ | ogs/ adapt / avnf ps, local to
the host computer. The names of the logs files are formed by the name of the application and the current day of the
week (e. g., avnnenu_Thu and avndi s_Fri ). All applications use collective logging which means that log file
entries from different instances of an application can be found, interleaved, in asingle log file. The following screen
capture shows sample directory listings:

GUI logs on a workstation

| x2-wf o: user: 16: pwd

/ dat a/ | ogs/ adapt / avnf ps

| x2-wfo: user:17$ |s

avnclimate_Fri avnmenu_Mon avnnenu_Thu avnqcstats_Tue avnsetup_Thu avnwatch_Mon avnwatch_Thu
avncl i mate_Wed avnmenu_Sat avnmenu_Tue avnsetup_Non avnset up_Tue avnwatch_Sat avnwatch_Tue
avnmenu_Fri avnmenu_Sun avnnmenu_\Wed avnsetup_Sun avnwat ch_Fri avnwat ch_Sun avnwat ch_Wed

Server logs on pxUpx2 ...

px2-wf o: user: 123: pwd

/ dat a/ | ogs/ adapt / avnf ps

px2-wf o: user: 124: Is

avndrs_Fri avndrs_Sun avndrs_Wed avni nit_Sun avninit_Wed avnserver_Sat avnserver_Tue
avndrs_Mon avndrs_Thu avninit_Fri avninit_Thu avnserver_Fri avnserver_Sun avnserver_Wed
avndrs_Sat avndrs_Tue avninit_Sat avninit_Tue avnserver_MNon avnserver_Thu

It ispossible for certain unexpected errors to go undetected in log files. One way to test against this possibility isto
launch a GUI process from the command line and watch the standard error and standard output streams. Hereisa
command that will launch the AvnFPS startup menu from the command line:

| x2-wf o: ncfuser:19: /aw ps/adapt/avnfps/bin/avnstart.sh avnmenu
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7.3. Data Ingest

Data Ingest Servers (instances of avndis) monitor eventsin AWIPS and decode various data as they become
available. For some data types, the term decode means little more than copying afile. Once avndis has put the data
into the AvnFPS directory tree, Data Request Servers (instances of avndrs) serve the data to the various GUIs.

7.3.1. Data Ingest Troubleshooting

» Log filesfor avndrs show data being delivered to GUIs as well as data access problems. Seeif GUIs are
connecting to avndrs successfully and receiving data.

» Log filesfor avndis show data arriving and being decoded. Errors are rather easy to spot in here.

7.3.2. Specific hints for specific data types

Text (TAFs, METARS)

Database triggers deliver productsto/ awi ps/ adapt / avnf ps/ dat a/ t ext .

Text (TAFs, METARS,
aternative)

As an dternative to triggers, the AWIPS acquisition server can be configured to copy
arriving text productsinto / dat a/ f xa/ poi nt / avnf ps/ r awwhich can be
processed by avndis.

Lightning Observations

Directory / dat a/ f xa/ poi nt/ bi nLi ght ni ng/ net cdf ismonitored for new
and updated files.

Lightning Probability

Directory / dat a/ f xa/ i mg/ SBN/ net CDF/ LATLON 3hr/ LTGis monitored for
new and updated files.

Low-Level Wind Shear

The following directories can be monitored for new files:

e /datal/fxal point/profiler/netcdf
« /data/fxal LDAD profil er/ net CDF,

« /[datalfxalradar/ CCCC VWP, where CCCC = radar-ID

IFPS Grids

IFPS controls the process that exports the data to
[ awi ps/ adapt / avnf ps/ dat a/ gri ds whereit is monitored.
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7.4. Climatology Files

Downloading and installing climatological datais described in Section 2.5: “Climatological Data” (page 27) of the
System Administration Manual.

» URL for datafor the new climatology files is http://www.mdl.nws.noaa.gov/~avnfps/data/hdf5
[ http://www.mdl.nws.noaa.gov/~avnfps/data/hdf5/index.html]. Byte counts and checksums are posted for al
files.

* Oncetheclimatology filesare placed in/ dat a/ adapt / avnf ps/ cl i mat e directory and the
et c/i ds. cf g updated, the new climatological applications, WindRose, CVM onthly and CVTrends, will be
able access them.

» Verify checksums with the md5sum when files arrive on destination host. (The command is md5sum
fil enane.) If aWindows™ host is used to transfer data, ensure that the OS makes no attempt to interpret the
data. Under certain circumstances, Windows™ may try to perform end-of-line conversions on the files. Thiswill
be readily detected by a changed checksum value.
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7.5. Product Transmission

7.5. Product Transmission

Product transmission is covered in depth in Section 1.4: “ Transmission Server” (page 7) of the System
Administration Manual. Here are the recommended steps to follow:

» Check logfilefor avnxs. If aforecast prepared by AvnFPS was written to the pending queue
[ awi ps/ adapt/ avnf ps/ 3. 2/ xm t/ pendi ng and the transmission server attempted to acces thefile,
there should be a corresponding entry, starting with the word SUCCESS or FAI LNNN, where NNN is the code
returned by the system call to handleOUP.pl.

» If avnxsindicates handleOUP.pl failure, proceed to investigate it's log file,
[ dat a/ | ogs/ f xa/ yyyymrdd/ handl eOUP.
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Chapter 2. User Manual

Thismanual isintended for forecasters using AvnFPS to monitor and prepare aviation forecasts.
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1. Startup Menu

1. Startup Menu

To display any of AvnFPS GUIs you must start with the AvnFPS startup menu via AWIPS popup menu.

. Starl AVIFPS - B AvnWatch GUI
— 7 T

AWIPS application launcher

When AvnWatch is started, you'll see awindow asin the example here:

L4 AvnFPS Menu

AvnFPS startup menu

Thetop list displays the names (or initials) of forecasters at your office. This name list permits individual
customizations for things such as colors and fonts. The list at the bottom of the menu displays data server hosts than
can be used to supply datato AvnFPS. For normal operations, the option named local should be selected.

To launch the TAF Monitor:
e Select your name/initials from the top list.
e Ensurelocal is highlighted on the lower list.
* Select TAFsbutton
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1. Startup Menu

To launch the Climatology Viewer:
» Ensurelocal is highlighted on the lower list.

» Sdlect Climate button
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2. TAF Monitor

2. TAF Monitor

The AvnFPS TAF Monitor (aka AvnWatch) serves several functions.

» It displaysinformation about the status of background services that are critical for correct functioning of
AVNFPS.

» It displaysresults of monitoring TAF forecasts against observations and various guidance sources

» It provides access to the various editors that are part of AvnFPS.

e It alowsyou to customize the behavior of AvnFPS.

The image below shows the AvnFPS TAF Monitor.

File Options Help

TAF Editor | TWE Editor | Climate | Plot | Backup |
HMIT-px2f @ |NGEST-pxzr® m\m-pxz'r'® |

METAR persislenceiﬁr Ity ity cofp Tws Editor Shortcuts S

KEU I :4{\[;11?:]% vis -wx cig || vis -wx cig .. ts _‘. — I i I or I
e | yintess (OS] o v 6] 6] ) () S v | ma | ma | o |
TAF 11:20
e P -
5 TAF 15:32
| oo | i i e | o ma | ma | ow |
- TAF 11:20 :
| (e WS () () ) ] ] e | me | ow |
o |

AvnFPS Monitor

e

The TAF Monitor Window includes one row of buttons and labels for each TAF site of interest to your office.
AvnFPS reviews the latest guidance, forecasts, and observations and reports the results in the color-coded portions
of the window. Above the TAF Monitor Window isarow of Server Status Indicators. AvnFPS uses background
processes, i.e. servers, running on one or more hosts to accomplish its tasks. Editor and Product Selection Buttons
are arrayed on the Monitor as well. These buttons allow to quickly begin your routine and/or unscheduled product
generation tasks. The Menu Bar allows you to access the user configuration tool for AvnWatch. Most of the user
configuration items relate to the "look and feel" of AvnWatch on your workstation. Site-level configuration
(add/remove a TAF site, change alert criteria) is generally accomplished with a different set of programs.

The message bar at the very bottom shows messages that do not require forecaster intervention (if an intervention is
required, apopup dialog is displayed). When a text message is displayed for a short period of time, the label in the
left lower corner flashes with color indicating severity of the message, which usually is one of the following (the
colors are configurable): green: info, orange: warning, red: error. The time the message is shown depends on the
severity and varies between 5 seconds for informational message to 20 seconds for system errors. Y ou can view all
messages that have been displayed by pressing the unlabeled button in the right lower corner.




2.1. TAF Monitor Window

2.1. TAF Monitor Window

The TAF Monitor Window contains rows of buttons and labels for all the TAF sites that have been configured for
your office. Each item provides you with some information about the current TAF and how it compares to
observations or guidance. A few of the items act as controls for the monitoring process.

GUI Elements

Site | D button

These buttons are on the left-hand side of the TAF Window. These buttons invokes TAF Viewer. Any datathat

changes colors in the observation/guidance status (see below) causes the Site ID button to blink for 5 minutes

(unless disabled). Problematic data, such as TAF containing errors are indicated by an orange background.

Missing or non-decodable TAFs or METARs will make the background red. To stop the blinking, or to revert to

the default background color, right click on the Site ID button.

Active Toggle Button

The small square between the Site | D Button and the TAF/METAR Time Labels allows you to enable/disable

monitoring of a TAF. When the box is selected (yellow), the current TAF for that site will be monitored.

TAF/MTR Time Labels.

Thislabel displays issuance times of the most recent TAF and METAR. The background color is used to notify
the forecaster if one or both reports are late. When the last received report is older than the threshold value, the

background changes to orange. The threshold value is 1hr 5min for METARs and 6hr 40 min for TAFs.

Observation/Guidance Status
For each data source being compared to the TAF, one or more weather elements are monitored, using a set of

rules configured by your office. Each element has a dedicated label. These are color coded, green if the element

passed all therules, gray if data were missing, and one of the following colors: pale green, yellow, orange, red

and purpleif one or more rules were violated. The color of the label suggests the severity of the violated rule
with pale green being least severe and purple being most severe. The following data sources are available for
monitoring:

METAR

The weather elements under the METAR heading represent a comparison of the current METAR observation

with the current TAF. The five items are interpreted as follows:

tpo TEMPO An alert (generaly yellow) is displayed for thisitem if the current TAF contains
a TEMPO group and the conditions described in that TEMPO group have not
been observed for more than half of the duration of that TEM PO period.

wnd Wind Alerts on discrepancies in wind speed, direction and runway cross wind
component.

vsb Visibility Alerts on discrepanciesin visibility.

WX Weather Alerts on discrepancies in precipitation and/or obstruction to vision.

cig Ceiling Alerts on discrepanciesin ceiling.

persistence NUM

The weather elements under this heading compare the current TAF for NUMhours from now with the current

METAR observation. The same rules are applied to the weather elements under this heading and the METAR

heading. In effect, these columns assess the current TAF against the assumption that conditions in the current

METAR observation will persist for NUMhours. The value of NUMis selectable; move the mouse over the
'persistence’ label and right-click, a popup menu appears which allows you to select the number of hours.
Weather elements and aerts are the same as for METAR, with the exception of the TEMPO check.
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2.1. TAF Monitor Window

Itg
The weather element under this heading represents a comparison of the current TAF with the latest data from

the lightning detection network.

ts

Number of strikes Thisitem will display alerts when lightning is observed near the TAF site and
TSisnot mentioned in the TAF.

ritg

The weather element under this heading represents a comparison of the current TAF with the latest lightning
probability guidance. The lightning probabilities are created using a gorithms devel oped for the System for
Convective Analysis and Forecasting (SCAN), and they are generated hourly by the National Centersfor
Environmental Prediction (NCEP). See [[Kitzmiller et al.] [131]]. This guidanceisissued every half hour and is
valid for 3 hours.

ts

Lightning probability | Thisitem will display aerts when lightning probabilities are high near the TAF
siteand TSis not mentioned in the TAF or vice versa.

ccfp

The Collaborative Convective Forecast Product is agraphical representation of expected thunderstorm
occurance at 2-, 4-, and 6-hours after issuance time. The forecast is disseminated as atext product and stored in
AWIPS fxatext database. AvhFPS decodes it, finds whether the monitored TAF sites fall within a convective
area and alerts whenever convection parameters: coverage and confidence exceed customized thresholds and
there is no thunderstorm in the relevant period(s) of the TAF. See [[CCFP] [131]] for description of the CCFP

message.

cnv

Convection potential | Thisitem will display alerts when convection isforecast, but TS is not
mentioned in the TAF. The check isdone for all 3 forecast times.

grid

The gridded forecasts prepared by the Interactive Forecast Preparation System (1FPS) to support the National
Digital Forecast Database (See [[NDFD] [131]]). AvnFPS can be used, however, to monitor the consistency of
the TAF with the IFPS gridded forecast. The weather elements under this heading compare the current TAF
with the IFPS forecasts for the gridpoint nearest the TAF site.

Note

Remember that the data displayed in the IFPS Guidance Window are generally representative of a
larger area (2.5x2.5km2 or 5x5km2, depending on GFE grid resolution) than the TAF.

The guidance prepared by GFE is split into 3 groups:

wnd Wind Alertsfor discrpanciesin wind speed and/or wind direction.

WX

Weather Alertsfor discrepancies in weather.

sky

Sky cover Alertsfor discrepancies in sky cover.

[lws
The weather element under this heading represents a comparison of the current TAF with the latest wind profile
data captured from WSR-88D radar products as well asthe NOAA Profiler Network.

WS

Wind shear value Thisitem will display alerts when wind profile data indicate wind shear is
present near the TAF site and wind shear is not mentioned in the TAF
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2.1. TAF Monitor Window

Note

Colors displayed in the weather element labels, data sources and menus are configurable, see
System Administration Manual, the section called “et ¢/ gui . cf g” [13].

Editor Shortcuts
If you have configured AvnFPS to show the Editor Shortcuts (see Section 2.5, “Resource Editor” [73], the
relevant resourceis* andbut t ons), you will see three buttons to the right of the weather elements. These
buttons allow you to quickly launch the TAF Editor to prepare amended, corrected, or routinely delayed
forecasts.

Common Actions

To view monitoring details:
Hover over the weather element. A popup window will show displaying current TAF, observation/guidance and
messages for al violated rules.

KMIT-px2f @ INGEST-px2f @ DATA-px2f @ |

METAR persistence Thr Ity rtg ccfp grid lws Editor Shortcuts I

TAF 16:45
KBUF r MTH“:ZE._uis [ v cig || vis [Wo0d wx cig j j H j amd | na | cor |
AT TE Thunder in TAF and not in obs
: i : TAF AMD
HAt T mries — vis ] < KBUF 2716482 271712 23015KT PESM BKNOZO BKNO3S
FM1720 Z3015KT 53M TSRA BKNOZACE

s
TaFTI20 FITLE30 24014<T PESH BFHOS0
koc ||~ i ose MOMBMIRNANG] RN 570 21007 e 900, i

FMOS00 21006KT 53M BR BKNOSSCB=
| = B AT SPECT KELF 2717267 24011GI7KT 75M -RA FEU01S SCTOSSCE BKNOGS 26/21 b
MTR 16:49 AZ988 RMK ADZ RABZ6 CB Sl MOV E PO0OO

To view observations and guidance for a TAF site:
Select the ID button.

To stop the Site ID buttons from blinking:
Right-click the Site ID button.

To change the number of hours used in persistence monitoring:
Right-click on the persistence label, then select the number of hours from the pop-up menu that appears.

67



2.2. Server Status Indicators

2.2. Server Status Indicators

The Server Status Indicators provide you with important information about AvnFPS' ability to ingest data and
transmit products. If one or more of the Server Status Indicatorsis red, your Aviation focal point or ITO should
investigate the cause. If data or ingest servers have failed, the monitoring functions of AvnFPS will be unreliable or
fail completely. If the transmission server has failed, AvnFPS will not be able to issue products. Common causes for
failuresinclude:

* A misconfiguration of system files,

» Computer or network maintenance work,

e Failuresin system software or hardware.

If your aviation focal point and/or ITO isunavailable for assistance, the NCF should be contacted.

Tip

If dl indicators are red, then its most likely thereisafailure in the local network, and not a problem

with AvnFPS per se. Once the network problem is resolved, the aviation focal point or ITO should
restart the AvnFPS servers.

The Queue button to the right of the Server Status Indicators allows you to view and modify the forecast
transmission queue, thisisthelist of products that are waiting for a specific time before they are transmitted. The
background color of the Queue button reflects the status of the most recent transmission attempt: green for success,
red for failure. Selecting the Queue button launches the AvnFPS Transmission Queue Dialog. A sample
Transmission Queue Dialog is shown below:

A AvVnFPS Transmission Quene

Refresh | View | Remove | Retransmit | Help |

Close

Files

5 002-KBOXTHBOOS-FRUS41-KBOX-0606110700—___~1150011180 j
Directory 002-KBOXTHEO10-FRUSA1-KBOX-0606110700—___-1150011180
002-KBOXTAFBAF -F TUS41-KBOX-0606110500-ARA-1150016580
002-KBOXTAFORH-FTUS41-KBOX-0606110500-ARA-1150016640
t 002-KBOXTAFBOS-FTUS41-KBOX-0606110500-ARA-1150016700 =
SEN 002-KBOXTAFPYD-FTUS41-KBOX-0606110500-ARA-1150016760
002-KBOXTAFBOL -FTUS41-KBOX-0606110500-ARA-1150016820
~ bad 002-KBOXTAFHHT-FTUS41-KBOX-0606110500-ARA-1150016880
002-KBOXTAFHYA-FTUS41-KBOX-0606110500-ARA-1150016940

~ pending

~

002-KBOXTAFACK-FTUS41-KBOX-0606110500-ARA-1150017000

7
~r Sunday - Monday ~ Tuesday ~ Wednesday ~ Thursday ~ Friday -~ Saturday T

Monday

SUCCESS ©002-KBOXTAFBOS-FTUS41-KBOX—0606111100—__ —1150024800
SUCCESS ©002-KBOXTAFPYD-F TUS41-KBOX-0606111100—_

SUCCESS 002-KBOXTAFBDL-FTUS41-KBOX-0606111100

SUCCESS 002-KBOXTAFBAF—FTUS41-KBOX-0606111100

SUCCESS 002-KBOXTAFORH-FTUS41-KBOX-0606111100

SUCCESS 002-KEOXTAFMHT-FTUS41-KBOX-0606111100

SUCCESS ©002-KBOXTAFHYA-FTUS41-KBOX-0606111100 1150024800
SUCCESS ©002-KBOXTAFACK-FTUS41-KBOX-0606111100 1150024800

Transmission Queue Dialog
The top window of the Transmission Queue Dialog, in thisimage, displays alist of files successfully sent out over
the WAN. A set of radio buttons to the left side of window changes the display: you can see products waiting in the
queue, 'pending’, products successfully disseminated, ‘sent’, or the 'bad’ files - either products that did not go out, or a
rogue file that should not have been put in the queue. The bottom window displays the results of all transmission
attempts for one day. The row of buttons labelled with the days of the weeks alow you to control the day for which
the transmission log is displayed. AvnFPS maintains one week of logs.

The table below describes the actions of the buttons on the top row of the AvnFPS Transmission Queue Dialog:
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2.2. Server Status Indicators

Close
Closes queue viewer.

Refresh
Updates the information in the dialogs. Thiswill not happen automatically; the viewer does not actively monitor
log files.

View
Displays the content of the selected file.

Remove
Cancel the transmission of the selected forecast, waiting in the pending queue. Actually removes the selected
file

Retransmit
Schedules aforecast for retransmission. The issue, vaid and header times are not updated. Actually moves the
selected filefromthexmi t / sent directory to thexmi t / pendi ng directory and updates the transmission
time.

Help
Displays short help in atext window.

Note

If you want to make changes to the forecast in the TAF or TWEB editors, just reload it, the editor will
pull out the one waiting in the queue.

Originally there was a hardwired time interval that a product could remain in the pending queue before
being moved to the 'bad’ queue. With AvnFPS3.2, the time interval is configurable. For more details on
both of these features, see Section 5, “Forecast Transmission” [94].
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2.3. Editor and Product
Selection Buttons

2.3. Editor and Product Selection Buttons

Just below the menu bar there are two or three buttons.

TAF Editor
This button invokes TAF Editor.

TWB Editor
This button invokes TWEB Editor. If your office does not issue TWEBS, it may not be shown.

Backup
The Backup button can used to monitor adifferent set of TAFs on-the-fly. This can be useful when backing up
other WFOs' TAFs. In some cases, the number of products may be small enough to configure a single instance
of AvnFPS to monitor and edit al products issued by both WFOs. When you select the Backup button, the

Product Selection Dialog launches:

Select product(s)
’S
NYC J
PHH
7

Product Selection
Tip

If you want to select more than one item from the list, either press and drag the mouse (this works
for consecutive items), or click at the items while pressing the Ctrl key.
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2.4. Menu Bar

2.4. Menu Bar

File

L."d AvnEPS Monitor connected to local h

File | Options

Check Now
TAF Editor
Restart —
() DATA-
Quit e
f
File Menu

Check Now (Alt-f-c)

Normally the checks are done upon reception on notification from avnserver (and every 30 minutes, to deal
with TEMPO group verification). This option forces an immediate check of all TAFs versus current
observations and guidance sources.

Restart (Alt-f-e)

This option shuts down the current instance of AvnFPS and restarts it, like after making a change to your X
resource file. The restart option preserves the selection of monitored product(s). Y ou aso have a chance to
choose a different forecaster id.

Quit (Alt-f-q)
Closes the application.

Options
ile  Oplions
= Setup =
Alert Editor
NG [ ok | DA
Options Menu
Setup (Alt-0-s)

Can be used to edit forecaster specific configuration file/ et ¢/ app- r esour ces/ X. Nwhere Nisthe
forecaster 1D. See resource editor below.

Alert (Alt-0-a)
Used to select alert criteria when the monitor detects a condition requiring forecaster's action. Alert pops up a
dialogue in which you may select severity level for activating particular option.

[Bdavnresmonior B3|

Alert Options

deiconify orange —
raise orange —

play red —

talk disabled —

Alert Dialog

Blink (Alt-0-b)




2.4. Menu Bar

If selected, the color circle label will blink on new notification about changing weather conditions.

Help

Help |

1 About..

Usage .
B — . |

Help Menu

About (Alt-h-a)
Provides version number, and contact information.

Usage (Alt-h-u)
Displays online help window.
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2.5. Resource Editor

2.5. Resource Editor

Resource Editor Dialog

This dialogue can be used to edit resource configuration files for individual forecasters. Within the scrolled window
thereisalist of configuration resources. Each frame contains name of the resource, you can display a short
description in a balloon pop-up window by pointing mouse cursor at the name. Value of the resource is displayed on
theright. Depending on the resource typeitis:

Toggle Button
Used for Boolean values: yes or no (1 or 0 in the configuration file).

Option Menu
Allows selection from predefined values.

Entry
Allowsto type in values, such as width and height

Button
Invokes dialogues specific for agiven resource. This can be:

File Selection Dialog
Used to select audio file for alerts, resource * pl ayFi | e
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2.5. Resource Editor

’ Open m

e
e

File Selection

Color Chooser Dialog
Alowsto set various colors.

hod Color Browser

v N
[#2F3fer

o> I

Color Chooser

Font Chooser Dialog
Selects fonts fromalist of al fonts available on the system.

. Font Browser

Font Chooser

Thetoggle Short Names resticts the list to font aliases. This significantly shortens the length of displayed fonts
and is generaly sufficient.
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3. TAF Editor

3. TAF Editor

The TAF editor is atext editor with all the standard capabilities such as cut, copy, paste, find and replace, auto
backup. Forecast specific functionality involves syntax checking, climate and current weather consistency, and if
configured, airport impact checks. It can also be invoked as aforecast viewer, where inconsistencies between
forecast and the recent observations are highlighted.

75



3.1. Starting the TAF Editor

3.1. Starting the TAF Editor

The editor isinvoked from the TAF Monitoring GUI. There are 3 waysto do it.
* Presing the Taf Edit button will display the editor in the edit mode without loading forecasts. Normally, you
would use this method when preparing your routine TAFs.

» Useone of the Editor Shortcuts for the selected TAF site on the right-hand site of the TAF window. This will
display the editor in the edit mode, with the most recent valid TAF loaded.

» Pressthesiteid button for the selected TAF site. Thiswill display the editor in the viewer mode.

The upper portion of the TAF Editor can be used to either view or edit TAFs. Two "recipe tabs" near the top of the
editor allow you to choose between these two modes.
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3.2. Using the TAF Viewer

3.2. Using the TAF Viewer

[ AvnFPs 3.2 TAF Editor: Mark

File Options  Edit

Help
Viewer l Editor |
‘Text Editor " Show Headers MNum TAFs 1 —l

FMO200 19004KT 45M HZ FEW250
FM1000 21004KT 35M BR FEWOO1 SCT250=

FTUS41 KRLX 311100
TAFCRKW
1Ak
KCRW 3111252 311212 00000KT 35M HZ SCT250
TEMPO 1315 55M HZ
FM1500 00O00OKT 85M HZ SCTo45
7

Site 1D: [kcRn ¥ Flight Categories: mMvERNIFR
GFS-MOS ETA-MOS NGM-MOS NAM-WRF-profile | Grids |

1 All T~ Flight Categories | Headers | Decoded Num Hours 12 e

TIME VSBY WX SKY CONDITION
311254 CLR

311154 FEWOO1

311106 FEWOO1

311054 5CTOO1

310954 5CTo01

310856 FEWOO1

310794 FEWOO1

310715 5CTo01

310711 YVOO1
310701 CLR
310654 CLR
310554

310454

310354

310254

[TV INIZNII|H

TAF Editor - Viewer Mode

The TAF Viewer Window shows one or more TAF products issued for a site. If the lower portion of the TAF Editor
is set to show METARS, and the TAF disagrees with observations for that site, then portions of the TAF and the
observation are highlighted to show the discreptancy. The Text Editor button will change the window to the TAF
Editor Window and load the most recent TAF into a new tab. The Show Header s toggle will add/remove header
information from the TAF products currently in the viewer. The menu labeled Num TAFs alows you to choose the

number of TAF product versions that will appear in the viewer. The Site I D pull-down just below the viewer allows
you to choose which TAFs, will appear in the viewer.
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3.3. Using the TAF Editor

3.3. Using the TAF Editor

[ARnirsseTAreaor Mak e
File Options Edit Help
Load | Syntax | QcC | Send | Save | Restore |
ccrwan | | |
FTUS41 KCRW [311100 [aAx | Rtn ~ Aamd -~ Rtd - Cor Clear

TAF
KCRW 3111252 311212 00000KT 35M HZ SCT250
TEMPO 1315 55M HZ

FM1500 QOQOOOKT 65M HZ SCTO45
FMO200 19004KT 45M HZ FEW250
FM1000 21004KT 35M BR FEWOO1 SCT250=

Tools: [AdjustTines | Apply |7 Insert I” wWrap
Site ID: kcRd ¥ Flight Categories: MVFR LiFR ]
Metars GFS-MOS ETA-MOS | NGM-MOS | NAM-WRF-profile Grids
o all [ Flight categories | Headers | Decoded Num Hours 12 = |
SKY CONDITION ALT PCP

311254 CLR

311154 FEWOO1
311108 FEWOO1
311054 SCTOoO1
310954 SCTOO1

310856 FEWOO1
310754 FEWOO1
310715 SCT001
310711 ¥Woo1
310701 CLR

21 NRGA il =

n i

TAF Editor - Edit Mode

When the Editor recipe tab near the top of the TAF Editor is selected, the upper portion of GUI becomes a
specialized TAF editor. Near the top of the Editor Window is arow of command buttons that perform several
functions that can aid TAF preparation. Below the command buttonsis a row of recipe tabs that allow you to edit a
number of TAFs simultaneously. The text-editing window occupies roughly the upper half of the the GUI. Below
the text window are options for running TAF Tools. TAF Tools are user defined functions that manipulate forecasts
loaded in the TAF Editor.

To edit the text of a TAF that isloaded in the TAF Editor Window, click within the window. An insert cursor will
appear at the point where you click. Edit text as you would with any application. Copy/paste functions are available
from the Edit menu and from a right-click menu within the window. Search/replace functions are available from the
Edit menu. Header information can be changed by using the menu items above the editing window. The current
recipe tab can be cleared by selecting the Clear button.

Information on using the Command Buttons and TAF Tools can be found in the following sections.

3.3.1. Command Buttons

L oad
Invokes the forecast selection dialogue.
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3.3. Using the TAF Editor

O o Fre [ ondar

Products

koos|
e E
¥

Initialize From latest

Forecast Type
“* Routine

~ Amendment
~ Delayed

~~ Correction

‘ 0K | Apply | Close |

Forecast Selection Dialog

Toload TAFsin an TAF Editor window:

Select one or more products from the Products menu.
Select one or more sites from the Site menu.
Select an option from the I nitialize From menu.
Select aForecast Type.

Tip

If you want to select more than one item from the product or Siteslist, either press and drag the
mouse (this works for consecutive items), or click at the items while pressing the Ctrl key.

Optionsfor initializing a TAF include the following:

latest Use the most recent TAF otherwise use the template. Most useful for amended and corrected
forecasts.
template Use the template. Most useful for preparing routine forecasts.
merge Merges the latest TAF (earlier portions of the forecast) and the template (end of the forecast).
Most useful for sites with scheduled part time observations.
’ I ) Im portant
o If aforecast iswaiting for transmissionin/ awi ps/ adapt / avnf ps/ 3. 2/ xmi t/ pendi ng it
will be loaded into editor, regardless of the menu choice, then deleted from the queue.
Syntax

Syntax stands for syntax quality control. When you press this button, the editor will attempt to decode all
forecasts and reassembl e them, assuring proper indentation and maximum line length. Any errors/warnings will
be highlighted in the displayed bulletin. There are 3 levels of errors:

Red - if the decoder cannot determine the meaning of particular word. Thisis afatal error, the rest of the
forecast (for agiven site) is not decoded.

Orange - thisindicates an error as specified by NWSI 10-813 (shall not ...).

Green - thisindicates awarning as specified by NWS| 10-813 (should not ...).

If you press the left mouse button while pointing at the offending text, an explanatory message will be shown.
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3.3. Using the TAF Editor

QC

FTUS41 KBUF :041106'%9}{' < Btn “ Amd .- RBid -~ Cor CIearJl

FG or FZFG forecast reguires wizihility < 5/35M,
MIFG requires wisibility »= 5/8SM

(HUST 10-813, 1.2.6)

Syntax QC

The QC combines several checks. Currently implemented are: Current Weather Check, Climate Quality Control
and Impact Check. When you select this button with the left mouse button, all the checks will be performed on
all forecasts in the editor window. Right button will display a QC Selection dialog, where you can pick
individual TAFs and checks to perform.

Y ampsac 7
TAFs

Checks
[T Current Wx
" Climate
[~ Impact

QC Selection Dialog

The weather check isintended for a quick check for changing conditions while forecasts are prepared, or when
aroutine issue forecast is prepared well in advance of the transmission window. If current observation and the
weather in the first line of the forecast do not mach, the line will be highlighted.

Climate Quality Control is check that can assess the climatological frequency of the weather element
combinations found in the TAF. It scans an archive of hourly and special observations, comparing combinations
found in the TAF with observations available for that station. If acombination in the TAF hasalow
climatological frequency, an alert is displayed on the screen, alerting the forecaster to a climatologically rare
event.

See Appendix C, Climate Quality Control [] for detailed description of the algorithm.

Impact check is anew feature in AvnFPS3.2. For each line of a TAF, a check is done against airport specific
conditions. A message from Impact QC does not mean that the forecast is wrong just indicates that airport
operations may be affected if the TAF isissued asis.

KBUF ARX I I I I

FTUS41 KBUF i151100'§h9x' - Rtn  Amd .- Rd - Cor Clear |

Impact: Fuel-Alternate vsby<3d or cig<2000

—_— . -—— Climate --—-
Tools: IHdJug‘tTimeg 14 matches for 28989 eventz in database | Wrap

Site ID: E;kBUF ll Try higher ceiling gories: m m-
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3.3. Using the TAF Editor

QC and Airport Impact Example

Save
Stores current TAF bulletin into atemporary filet mp/ CCCWRKTAF. t ype, where CCCisyour nodeid and

t ype isthe forecast type.

Restore
Restores bulletin previoudly stored in atemporary filet mp/ CCCWRKTAF. t ype.t ype must match the type
selected in the editor.

Send
Puts forecast in the transmission queue. In order to succeed, the forecast must successfully pass the Syntax
check. In your resource file, there is an item *disalowSend, by default set to error. This means you can't
inadverently send aforecast which does not follow the directive. If you have an error flagged, but are certain
that the forecast is correct and either the software or directive iswrong, use Clear Errors before pressing Send.
A confirmation dialog will be shown, where you will have to choose your name from the list. The
corresponding forecaster ID number will be logged for forecast verification purposes.

bl AVNFPS Send { %

L alalal
Transmit at: > 1o
HH:MM:S5 |

Responsible for this forecast

Bailing
Hatthew
‘ OK Cancel

Send Dialog

Y ou can a'so set the transmission time, thisisto allow for sending routine forecasts at the end of transmission
window, in case of rapidly changing weather conditions.

3.3.2. TAF Tools

TAF Tools are user-defined functions that manipulate forecasts loaded in the TAF Editor. Additional TAF Tools can
be developed and implemented by programmers at your WFO, much like the locally-devel oped Smart Tools that can
edit gridsin the Graphical Forecast Editor. TAF Tools are written in Python, just like Smart Tools. TAF Tools can
access just about any data source that appears in AvnFPS. Thisincludesthe TAF in the TAF Editor, other TAFs,
METARS, and various forms of guidance.

A small set of TAF Tools are delivered with AvnFPS. These tools were developed for their instructional value as
well astheir utility. They are described below:

81



3.3. Using the TAF Editor

Tools: [fid justTines *| | aeew |

1|_ Tin

tDDQFDPBCEStS
| Metars | afU=eMetarForPrevailing
lWestF Low

TAF Tools

Adjust Times
Modifies TAF by removing past periods, adjusts issue and valid times. If you use this tool before running
syntax quality control, you can avoid error messages about invalid forecast periods.

Copy Forecasts

Allows for interactive copy of forecastsin a collective. The ideais that you prepare forecast for one site, and
want to replicate weather conditions for some other TAF sites nearby. Thistool can be an alternative for

copy-and-paste.
Use METAR For Prevailing
Updates forecasts with the current observations. Also incorporates functionality of the Adjust Timestool.

West Flow

An example of a more sophisticated tool; it addresses a situation that commonly occursin West Virginia. The
tool creates forecasts for anumber of other sites based on forecasts for KPKB and KHTS. The tool advects

clouds and weather, adjusting cloud heights for elevation. Since the tool specifically accessthe WV TAF sites
by name, it cannot be used “asis’ by other WFOs.
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3.4. Using the Guidance Viewer

The Guidance Viewer Window allows you to view various forms of guidance as you compose TAFs. Currently,
AvNnFPS can display up to seven data sources. These are Metars, GFS-MOS, ETA-MOS, NGM-MOS,
NAM-WRF-Profile, IFPS Grids. Each source has a dedicated display window, which you select by clicking itstab.

All viewers have toggle All, if set, will display datafor all sites associated with the currently monitored product. The
toggle Flight categorieswill highlight periods according to the observed (METARS) and forecasted weather.
Guidanceis displayed in one of the 3 formats, depending on the toggle For mat:

table Thedisplay issimilar to that of MOS text messages, with added optional display of
probabilities for VIS and CIG categories (the MOS text bulletins contain only the best
category).

long The datais formatted as a TAF. Thereis one line per each forecast period (1 or 3 hours).

short The datais formatted as a TAF. Forecast periods with similar weather are combined.

The toggle Flight Categorieswill higlight each forecast period/line depending on the flight category.

The algorithm to combine periods with similar weather is based on COMET [http://meted.ucar.edu/dlac/lesson3b]
training module. Major rules applied are:

» Fight category: time periods are not combined in one TAF line unlessit is configured by the users to merge by
usinggrp_taf.cfg.

»  Weather and wind condition changes. when there is a change (starting or ending) in weather conditions and wind
changes, new line of TAF is always formed.

e Combining rules: Rules used to pack TAFsinto more concise form. These rules are site configurable and are
storedingrp_t af . cfg.

Metars
Displays METARs for a selected site. Y ou can select the site from the Site I D list. Theitems on the list are set

to the currently monitored product(s).

Site 1D:/kCRA ¥ Flight Categories: MVFR LIFR
Metars GFS-MOS | ETA-MOS NGM-MOS NAM-WRF-profile Grids

-1 All [ Flight Categories | Headers | Decoded Num Hours 12 —

SAUS80 KWBC 311300
METAR KCEW 3112547 000QOKT 45M BR CLE 24/22 A3003 RMK A0Z 5LP157 YLY FG

T02390217

SAUS80 KHWBC 311200

METAR KCEW 3111547 00000KT 1SM BRE FEW0O1 22/21 A3000 RMK A02 SLP150 DNS
YLY FG T02220211 10233 20217 51012 RYENO

SPUS80 KHWBC 311110

SPECI KCEM 311106272 0000OKT 15M BR FEWOO1 22/21 A3000 RMK A02 DNS ¥YLY FG
EYENO=

METAR Viewer

The number of displayed reportsis controlled by the Num Hour s menu. If there is a discrepancy between the
TAF and the most recent METAR, the offending weather element will be highlighted. There are two display
modes: text and decoded. In the text mode you may switch the display of WMO headers. In decoded mode there
is an option to highlight reports according to the flight category. The toggle Header sisto display WMO
headers. Thetoggle All, if set, will display all METARs for the selected product(s). It replaces Al METARS
found in the previous releases of AVvnFPS.
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GFSMOS Viewer
Displays GFS MOS guidance for a selected site. Y ou can select the site from the Site I D list. Theitemson the
list are set to the currently monitored product(s)

("3 AvnFPS 32 TAE Editor: Mar

File Options  Edit Help
Viewer | Editor |
Load | Syntax | Qc | Send | Save | Restore |
ccwan | | |
FTUS41 KCRW [311100 AAX ~~ Rtn *~ Amd ~ Rtd ~ Cor Clear |

TAF
KCEM 3111252 311212 Q0QQOKT 35M HZ 5CT250
TEMPO 1315 55M HZ

FM1500 00000KT 65M HZ SCT045
FMO200 19004KT 45M HZ FEW250
FM1000 21004KT 35M BR FEWO0OO1 SCT250=

Tools: [Ad justTines | Apply |l_ Insert [ Wrap

Site 1D: kcRH ] Flight Categories: DIgd DRuad I Mad

mMetars | GFS-MOS ETA-MOS | NGM-MOS | NAM-WRF-profile Grids |

I all [T Routine |Format ™ table - long -- short | I Flight Categories _| Probabilities

GFS MOS Guidance O7/31/06 0000 UTC
06 09 12 15 18 21 00 03 06 09 15 18

74 71 72 91 92 88 V7 72 70 8¢ 94
¥z fl J0 70 74 74 71 69 7307
Q00 Q00 00O 250 250 220 000 000 000 230 259
Q0 00 OO 05 04 02 00 00 00 04 06

Al 1 1 7 6 6 5} <} 6 7

BR FG FG N HZ HZ BR BR N N
FEW SCT SCT SCT SCT SKC SCT FEW SCT SCT SCT
8 8 1 g 8 g 8 g 8 8

O t 0] 0] 8

GFSMOS Viewer
Thetoggle Routine switches TAF valid time. Probabilities allows display of probability of individual ceiling
and visihility categories. These datais not available in the MOS text products disseminated via SBN.

ETA MOS Viewer
Displays ETA MOS guidance for a selected site. The display format and control options are the same as for
GFSMOS.

Note

ETA MOS guidance will be discontinued after 12Z 31 December 2006.

NGM MOS Viewer
Displays NGM MOS guidance for a selected site. The display format and control options are the same as for
GFSMOS.

NAM-WRF Profile Viewer
Displays model guidance from the NAM model for a selected site. Y ou can select the site from the Site D list.
Theitems on the list are set to the currently monitored product(s).




3.4. Using the Guidance Viewer

Site ID: [k1AD ¥

Metars GFS-MOS ETA-MOS NGM-MOS

Flight Categories: m

” NAM-WRF-profile | Grids

1 all " Routine |Format ™ table -~ long - short | [T Flight Categories

KIAD ETA Guidance 07/31/06 0B00 UTC
hour 06 07 08 09 10 11 12 13 14

TMP ¥4 73 72 71 71 72 79 86 90
¥2 71 71 0 70 Y0 70 B9 B8

300 330 330 350 340 350 360 010

005 004 005 004 005 005 006 006 006

9.9 9.9 0.2 0.0 9.9 9.9 9.9 9.9

SKC SKC SKC SKC SKC SKC SKC SKC SKC

NAM-WREF Profile Viewer

The display issimilar asfor GFS MOS guidance. There is no Probabilities button.

Note

Header information still refersto "ETA Guidance” in this display. Thiswill be corrected in alater

build.

GridsViewer

Displays data taken from |FPS grids for the gridpoint closest to the selected site. The display format and control

options are similar to those for the GFS MOS Viewer, with the exception of Probabilities button.
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3.5. Taf Editor Menu Bar

The Menu Bar allows you to access controls for many features of the TAF Editor. Entries in parentheses indicate
keyboard shortcuts that will access that menu item.

File | Options  Edit

Print

Clear Errors
Update Times
Save As
Restore From
Store in DB |

Close 11170
)

File Menu

Print (Alt-f-p)

Launches the print dialogue. The dialogue displays the default print command: Ipr and print on the default
printer for your workstation. If you want to use a different printer, enter appropriate options (for example: | pr
- Pl p2).

Tip

You can use this dialogue to add content of the text window to fxatext database: enter t ext db
- w CCCNNNXXX with the appropriate AFOS PIL.

Clear Errors (Alt-f-c)
Clears error tags set by quality check actions. It can also be used to force transmission of forecasts that did not
pass QC.

Update Times (Alt-f-u)
Updatesissue and valid timesin all forecasts loaded in the TAF Editor.

Save As (Alt-f-s)
Allows usersto save edited forecast to afile. Invokes the file selection dialogue.

Restore From (Alt-f-r)
Allows users to restore forecast from afile. Invokes the file selection dialogue.

Storein DB (Alt-f-t)
Stores current TAF bulletin to fxatext database, under the AFOS PIL CCCWRKTAF, where CCCis your nodeid.

Options

PS TAF Editor: Mark

Options | Edit

, I Auto Save |
[~ Auto Print
[~ Update Times on Format
_["sendin Collective

KBETV | |

Options Menu




3.5. Taf Editor Menu Bar

Auto Save (Alt-o-a)

When selected, the content of the window is saved every 60 seconds to a backup file. If needed, the file can be
restored by using the Files->Restore (Alt-f-r) The directory where the backup file is stored is

[ awi ps/ adapt / avnf ps/ 3. 1/t np. Thefileis named taf.host . ki nd, whereki nd is either taf or twb
(for example taf.I1x3). When abulletin is reloaded, the file is renamed to taf.host . ki nd.prev.

Auto Print (Alt-o-u)
When selected, the forecast will be printed on the default printer when the Send button is pressed.

Update Timeson Format (Alt-o-p)
When selected, issue and valid timesin all forecasts will be updated (with values depending on the forecast
type) when the SynQC button is pressed.

Send in Collective (Alt-0-9)
Normally, the bulletin is split before transmission, so that each TAF is sent separately. When thisoption is
selected, the whole bulletin is transmitted as one file. This option is required at some OCONUS sites.

Edit

Ll dit
Copy
Paste

J find  [*
Undo
Redo

BTV [111700
Edit Menu

Cut (Alt-e-c) , Copy (Alt-e-0) , Paste (Alt-e-p) , Undo (Alt-e-u) , Redo (Alt-e-r)
These options provide standard editing capabilities. Undo and Redo options have very large histories.

Find (Alt-e-f)
b 4 AvnFPS Monitor connected to local host <2>
Find what: |
Replace by:
Find Replace | Replace all | Undo |
Close |

Find and Replace Dialog
This option invokes find and replace dialog with undo capability.
Tip

By pressing the right mouse button in the text area, you will get a popup menu, which also
provides editing capabilities.
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Editor Popup Menu

Help

Key Bindings (Alt-h-k)
Displays key bindings valid in the text editor window. These are standard bindings as implemented in Tk. For
complete list, see Appendix 1.

Usage (Alt-h-u)
Displays on-line help.
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4. TWEB Editor
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4.1. Starting the TWEB Editor

4.1. Starting the TWEB Editor

The editor isinvoked from the monitoring GUI by selecting the Twb Edit button. Thiswill display the editor
without loading forecasts.

File Options  Edit Help
Load | Qc | Send | Save | Restore |
032 | |

FRUS41 KLWX [311900  ~ Rtn « amd -~ Rtd - Cor Clear |

032 TWEB 312008 KDCA-KBWI. ALL HGTS MSL EXC CIGS. 65M HZ SCT150.

035 THWEB 312008 KDCA-KCRW. ALL HGTS MSL EXC CIGS. 6SM HZ SCTO%0
ISOLD 3-55M —TSRA BR BKNO35CB.

I Insert I Wrap

" Show Headers Refresh

TAFs | METARS

FTUS41 KLWX 311700

TAFDCA

TAF

KDCA 31172772 311818 36004KT PESM FEWO30Q
FMOGOQ VREBO3SKT PB5M SKC
TEMFO 0812 55M HZ SKC
FM1400 25009KT PBSM SKC=

FTUS41 KLWX 311700

TAFIAD

TAF

KIAD 3117277 311818 34008KT P65SM SKC
FMOOOO VREOSKT P65M SKC

TWEB Editor
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Window

4.2. Using the TWEB Editor Window

The TWEB Editor is very similar to the TAF Editor. (See Section 3, “TAF Editor” [].) This section will highlight
the differences between the two. Please refer to the appropriate sections of the TAF Editor documentation for
detailed descriptions of TWEB Editor features.

The top part of the TWEB Editor consists of atext editor. (Thereisno TWEB viewer window.) The bottom part
displays TAFs and METARSs relevant to the edited forecast, as configured for your site.

Near the top of the Editor Window is arow of command buttons that perform several functionsthat can aid TWEB
preparation. The command buttons have the same functionality as those in the TAF Editor. The QC button in the
TWEB Editor provides functionality that is similar to the Syn QC button in the TAF Editor. Below the command
buttonsis arow of recipe tabs that allow you to edit a number of TWEBSs simultaneously. Below the recipetabsisa
menu that contains avariety of header information about the TWEB that is being prepared in the editing window.

The quality control for TWEBSs s very rudimentary and can be easily confused. The forecast is split into phrases,
separated by a".". Thefirst phrase is checked for valid route, keyword TWEB and proper time format. The second
phrase should contain either Nl L TWEB or ALL HGTS . . . . The subsequent phrases are checked for weather
sequence and time. An attempt is made to check for valid visibility-obstruction to vision combination and for valid
sequence of cloud layers. In case of an invalid entry, the whole relevant phrase is highlighted, and the explanatory
error message will be displayed the same way as with the TAF syntax QC. There are 2 levels of errors, flagged in
orange or green. No checks for valid abbreviation is performed. Proper formatting, such as maximum line length and
indentation, isimplemented.

FRUS31KPBZ (011300 | “ RBth  ~ Amd ~ RH -~ Cor CIearJl

Invalid cloud height: 3

TT-RDCA, ALL Haln Sul Bal LUFD, Fon

TWEB Syntax QC
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4.3. TAF/METAR Viewer Window

Analogous to the Guidance Viewer Window of the TAF Editor, the lower portion of the TWEB Editor can display
METARs and TAFsthat are relevant to the preparation of the current TWEB. Features in this window function the
same way asthey do in the TAF Editor.

' I mportant

The TAFsand METARSs are not updated by the editor. Use the Refr esh button to update the display
window.
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4.4. Menu Bar

The options found on the Menu Bar of the TWEB Editor have the same functionality as their counterparts on the
TAF Editor.
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5. Forecast Transmission

5. Forecast Transmission

Forecasts made within AvnFPS are sent by a transmission server. When you press the OK button in the Send [81]
Dialog, the content of the forecast editor is split into separate TAFS/TWEBSs which are then put in the transmission
gueue (that is, written to afilein the directory xni t / pendi ng). The transmission servers checks the queue every
N seconds. When the transmission time is reached, the forecast is disseminated. The transmission server will then
notify all instances of AvnWatch whether the transmission succeeded. The AvnWatch's Queue button will flash for
awhile and the status of the transmission will be displayed in the Status Bar at the bottom of the Monitor. If the
transmission fails, the Queue button will change its color from green to red. Y ou can view the status by clicking on
the button. Thiswill display the Transmission Queue Dialog, see Section 2.2, “ Server Status Indicators’ [68]. To
retransmit aforecast, select the bad option, highlight the failed entry (listed in the bottom window), and press
Retransmit. The forecast will be moved back to the pending queue and the transmission server will attempt to send
it again.

Note

The transmission server does not actually transmit the forecast. It ssmply invokes AWIPS utility
handleOUP.pl and checks for the return status. If the forecasts are not transmitted, one should check
handleOUP.pl log file, on the system where the server runs. Most likely it will be px2.

1 I mportant
. If you scheduled a forecast to be transmitted at a future time, you can easily pull it from the queue if
changing weather condition warrant its modification. Any time you load a forecast into the editor, it
checks whether thereis asimilar TAF waiting in the pending queue. If so, it is pulled out from the
gueue and loaded into the editor. So, you always can modify aforecast, even if AvnFPS is restarted.

The transmission server collects information on forecasts sent by the WFO for verification purposes. A product with
WMO ID header NXUS98 CCCC, where CCCCisyour siteid, is sent every 6 hours over the WAN where its
collected as part of the Stats-On-Demand service.
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6. Weather Plot

Weather Plot displays METARS, guidance and current and past forecastsin form of atime series. Thisdialog is
invoked by selecting Plot in the TAF Monitor GUI.

hodl AVNFPS Weather Plot
Site 1D: kARG ¥ zoom 4|1 ¥ Display | Times | Print | Close | Help |
‘Data sources CHIENNNEN CINEGERSIN COGSWGSIN | cravos [N ‘

KAGC 07/31/06 18:05:55 UTC

CIG By
1219 20 21 22 23 00 0 02 03 04 05 05 07 08 09 1011 12 1214 15 1617 12 1920 21 22 23 00 01 02 0F 04 05 0F 07 0B 03 1 213 14 15 16 17 1
080 B = I 080
031 1 o 1 1 031
020 5 [ 2 2 2 020
010 B i = & it 010
006 S E 006
a0z 2 [ 2 4 002
0019319 50 21 22 53 00 o1 02 03 04 05 0B 07 08 09 10 11 12 17 14 15 16 17 18 19 20 21 22 23 00 0L 02 03 04 05 06 07 08 08 40 10 12 17 14 15 16 17 18 -
VSBY
101813 2021 20 22 00 01 02 0F 04 05 06 07 02 03 10 11 12 13 14 15 1617 18 1320 21 22 53 00 01 02 OF 04 05 06 07 0 09 1 213 14 15 16 17 18 4o
G =) \urt— L e | .+ =
gk ! 3 = ] o 3 3
o 3 = 2 2
1 |,1|,|| 1 1 1
172 I : 1 1/2
4% 519 20 91 27 57 00 of 02 03 04 05 0B 07 08 09 10 11 12 17 14 15 16 17 18 19 20 21 22 23 00 0L 02 03 04 05 06 07 08 08 40 11 12 1% 14 15 16 17 18 =/ °
WIND
2 23 00 01 02 03 04 05 0 O 12 13 14 45 1817 18 1990 21 33 27 00 01 02 0F 04 05 0 07 08 03 1 213 14 15 16 17 1
q ‘T30 Lo-a .
1. il jd BN JW } 3?@:25 L 4

18 13 20 21 22 23 00 UL 0Z 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 13 20 21 22 23 00 OL 02 03 04 05 06 07 08 03 10 11 12 13 14 15 16 17 18 o

I

IE

Weather Plot

Ceiling, visihility and winds are plotted as separate graphs. The horizontal axisin each graph represents time, the
current time approximately centered in the display. The number of hours past and in the futureis configurable. The
ticks on the vertical axesfor ceiling and visibility are the significant threshol ds defined separately for each TAF site.

For each forecast period, ceiling and visibilities are represented by atuple (low, high) values, and plotted as a
shaded rectangle. Thus such a rectangle indicates existence of a TEMPO or PROB30 group. Only prevailing winds
are plotted.

To plot datafor a site, select the TAF id from the Site D menu. Thiswill display all data selected in the Data
Sour ces area. Currently available data sources are: TAFs, METARS, ETA-MOS, NGM-MOS, GFS-MOS,
NAM-WRF-Profile. Depending on the configuration at your WFO, only a subset may visible. However TAF and
MET ARs buttons should always be present. By default, the most recent data is displayed.

If you want to plot previous forecast or guidance, select the Times button. A dialog displaying available datawill be
shown.
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Lo d AVnFPS Time Selector

TAF [FTUS41 KPBZ 311700
GFS-MOS 0607310000
ETA-MOS [0607301200
NGM-MOS [0607310000
NAM-WRF (0607310000

Reset | Close |
I

Time Selector

CIEAENEIY

Click on the arrow on the right to show all available issuance times, select desired time, then pressthe Display in
the main window. The Reset button resets all choices to the most recent time.

During changing weather conditions, the reporting frequency of METAR observations may be high, making the
display, particularily wind plot, very "busy". In such case you may want to zoom the display, from the zoom menu
select zoom factor, then press the Display. This button redraws the display and may be used when new observations
arereceived, asthe display is not automatically refreshed.

To save the graphs, use the Print button. By default, thiswill create a JPEG image in the

[ awi ps/ adapt / avnf ps/ 3. 2/ t np directory. The WxPlot's Print command to runislocated in the

et ¢/ wxpl ot . cf g fileunder the [print] tag. The '%s wildcard--expanded to the identifier in the Site I D text
field--in the command line string is optional. Thus, if you wanted the Print button to send the image directly to the
printer, the command line string could be changed to this:

[print]
cmd=convert - -size 600x1000 jpg:- | |Ipr -o | andscape

See Section 2.1, “Filesin et ¢” [11] and refer to the et ¢/ wxpl ot . cf g section for more details.
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7. Climatology Tools

7. Climatology Tools

Beginning with AvnFPS 3.0, a climatology database was introduced as another guidance source to help forecasters
prepare and QC their TAFs. The climatology database comprise of flat files, one for each TAF site. Thesefiles
consist of NCDC yearly archives of surface observations, reformatted for fast indexing and retrieval. Since 3.0,
forecaster feedback, and continued strong emphasis from the OCWWS Aviation Branch, has resulted in a second
generation suite of climatology tools, introduced in AvnFPS 3.2. Description and use of the older tools are described
in the following sub-sections. The newer tools are described in Section 8.

With AvnFPS 3.2, the older climatology tools and flat files are till available for use, however, they will be retired
and removed in alater build.
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7.1. Climatology Startup Menu

7.1. Climatology Startup Menu

To start any of the climate tools, select the Climate button in the AvnFPS Startup Menu, see Section 1, “ Startup
Menu” []. The Climatology Startup Menu, contains two items. Select the  METARSs button to launch the Historical
METAR Tool, and select the Stats button to launch the Climatological Statistics Tool.

File Help

— 0l

METARs |
Stats |

— Mew

Wind Rose |
CigVis Monthly |
CigVis Trend |

[

Climate Selection Menu
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7.2. METAR Display

The Historical METAR Tool reconstructs hourly and special weather reports from the climatological database and
renders them in the form of METARS. Each report contains as many of the following weather elements as are
available: wind, visihility, significant weather, temperature, dew point, and 6- and 24-hr precipitation amount.

) Important

The recordsin the database are merged from several data sources and the first records predate the era
of METARsin the US. Thus the reports displayed are not true METARS.

% AvnFPS 3.2 METAR Display %]
Stations | pate Selection

[ v ﬂ%ﬂw 1IE""”'L"I:‘ ilﬁ‘j’ﬂ' Show | Print | Help | Close |

ORD
KPIT

METAR Viewer

To view observations for a particular day:

1. Select the desired station from the Stations list on the left side of the dial og.
2. UsetheY, M, D spinnersto set the desired year, month, and day.

3. Select the Show button.

The window will be updated with the appropriate observations.

To print the set of observations:

1. Select the Print button.
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Tool

7.3. Climatological Statistics Tool

The Climatological Statistics Tool searches the climatological database for observations that match criteriayou
specify. Thetool reports the results as a series of histograms. It also uses a time-lag matching technique to generate
aguidance TAF based on observations found in the climatological database. There are two waysto control the
search process, they are METAR-based and sel ection-based.

The Climatological Statistics Tool is divided into several sections. A set of buttonsin the upper left corner control
most of the database search capabilities. The Time Range Selection section controls time matching aspect during
the database search. The contents of this section change depending on whether a search is METAR-based or
selection-based. The Current Weather and the Forecasted Weather Elements sections specify the weather
elements that will be used for the database search. The For ecast, Conditional Probabilities and Days sections
show the search results. The IDs of stations that are available in the database are shown in the Stations section.

Below is an example of the Climatological Statistics Tool performing aMETAR-based search

£ Conditional Climatology - AFPS

— Time Range

Show | Month | current |l | Days 20 il | Howrs 1 il | Forecast Hour 1 = | ™ Use current METAR
— Curvent Weather
Setup |
0 Get METAR |
Help | Matched elements DD [ FF [~ ¥SBY [ CIG [ PCP [ OBY | T-TD
=k Weather
Close | DD amy | VSBY any | RA  any | SN any | DZ  any | TS any i | T-TD any —d |
Stations FF any — | CIG  any l | FG any — | HZ  any | BL any |l | INT  any | 2dh precip  any — |
[A KAND: total: 12 days: 6
kAL i Forecast
KCLT
KGMU
KESP
RHEY
H FEl
— Conditional probabilities for selected weather el
Staks for hour 4 il
Wind Direction percent Visibility percent Precipitation percent
70,L 202 <07 <11 <1B <20 <35 <29 <34 5, ||,y <lfd L < <E b 07 SYR oy
18
EQ B0 | |EO 16
5 80 | |50 14
12
= 40 40 40 10
a0 a0 | |30 a
20 20 20 E
B - 10 Lo |10 A
19740713 ol L ALl O . O
19760712 L <02 <07 <11 <18 <20 <2H <29 <34 A4 <l <3 <B 5N I SVR
18820722 Wind Speed percent Ceiling percent Obscuration percent
19820724
19930803 = =
e a0 C <10 £20 =20 96 50 £200 <600 <1000 <31003>=3100 Ultd 50 50 HZ FG BL 5
g0 | |45 N B B 45
70 |40 40 40 40
go |35 26 )3k k]
s |30 30 |50 20
40 |23 a5 ) 25 25
20 20 S 20 20
30 M5 15 (15 15
20 10 10 )10 10
10 B 5
g C <10 {20 =20 ; g €200 <600 <1000 <31003>=3100 Ultd t Y HZ FG BL b

Climate Statistics - 6 hour forecast

To perform aMETAR-based search:

» Select the Usecurrent METAR button. If it was off, the contents of the Time Range Selection section will
change.
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* Usethe Stationslist and the Get METAR button to load the current METAR for the site of interest. The latest
METAR observation will appear in the METAR window. This window is editable, and the report itself can be
modified. Use the Matched elements toggles to select which weather elements will be matched.

e Set the time range values for your search:

« TheMonth button allows you to specify the month used in the search. Generaly, the current month is
sufficient.

» The Days button specifies arange of days that will be used when searching. In the example, the date of the
METAR isthe 12th of the current month, and the day range is set to 20. That means the search will span 20
days either side of the 12th of the current month--awindow of 41 days.

< TheHour s button specifies arange of hours that will be used when searching. In the example, the hour of
the METAR isthe 1900 UTC, and the hour range is set to 1. That means the search will span times from
1800 UTC to 2059 UTC.

« |If you expect a change in one or more weather elements, use the Forecast Hour button to specify the
number of hoursin the future when the change will occur. Y ou must also use the For ecasted Weather
Elements section to specify the changed value(s).

» If you selected a Forecast Hour in the Time Range Selection section, then use the option menusin the
Forecasted Weather Elements section to choose proper value(s). Avoid selecting too many elements, or no
matches will be found.

» Select the Show action button. The Forecast, Days, and Conditional probabilities sections will update after
several seconds.

To use the results of the search:

* A 6-h TAF forecast will be displayed in the Forecast text window. No attempt is made to combine similar
groups in this guidance TAF.

e TheDayslist will show dates for which there was a match. If you select an item from thislist, a popup text
window will display alist of reconstructed METAR reports for that day.

» The bottom part of the GUI consists of six histograms displaying probability distributions for the forecast hour
selected by the Statsfor hour button. Y ou can quickly switch between forecast hours.

Note

The sum of all probabilities on a histogram may exceed 100 percent. The program counts a hit when
particular weather element occured (precipitation, obscuration), or was within a certain range (wind
direction and speed, visibility, ceiling). The denominator in the probabiity ratio is the number of days,
and usually there will be some change in weather conditions within the 2 hour window used to collect
matching events.

Below is an example of the Climatological Statistics Tool performing a selection-based search:
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P coninonal Cimatcloay = REES 2 |

— Time Range

Shou | Month  cumwent o | Days 20 o | Hows 1 4 | D ﬂ;jf'ﬂ H ﬂ’18l| _1 Use current METAR
— Current Weather

Setup |

Help | Malched elements [~ DD [ FF [ VSBY [ CIG [ PCP [ OBV [ T-TD

— Forecasted Weather Elements

Close

(1] 202-247 [deg] e |VSBV any — | RA any e | SN any — | 174 any e | T8 any — |T—TI) any il |

Stations FF 5-10 [kt] il | CIG  any | FG  yes ol | HZ  any | BL  any | MT  any i |24ll|=mci|= any |

: KAND: total: 8 days: 8
KAVL
KCLT
KGMU
KGSP
KHEY

— Conditional probabilities for selected weather

Stats for hour 0 e

Wind Direction percent Wisibility percent Precipitation percent

100,502 <07 <11 <16 <20 <25 <23 1 [ gy €14 <L <3 <6 228 gy RA SH Iz SYR
80 a0 70

= 20
80 80 18 18
7o 15 16
50 50 14 14
B0 =] 12 3 12
= 50 a0 10 1
s 40
40 40 8 g
0 | H
Days 20 20 20 20 4 4
— 10 10 2 2
15750711 [ o o . o o o

i 4 _
10750815 T 202 Z07 711 <16 120 425 <23 424 A 4 <5 & =6 FA N i B
18820723 Wind Speed percent Ceiling percent Obscuration percent
189820810
13350801 A A0 0 3220 gy | g €200 <BOD <1000 <EL003=3100 Ultd 4o |y HE FG S
19980815 =
15990710 80 o M 80 50
20010813 &0 0 o5 B0 &0
20 -
40 40 | 40t i 40
20 20 1g 20 20
o et [ el : | I— - ;
T T =] 200 B0 <1000 <3L003=3100 Ultd He FG N

]

Climate Statistics - selected elements

Note that Time Range Selection group has different content. Like the METAR-based search, the menus for
selection of the month and number of days are present. The ideais to choose some weather element values of which
you are reasonably sure, then let the program to fill in the gaps and generate afull forecast for the time set in the
Time Range Selection section. The guidance TAF will include occasional weather as appropriate.

To perform a selection-based search:

* De-sdect the Usecurrent METAR button. If it was on, the contents of the Time Range Selection section will
change.

» Select astaion from the Stations list. The contents of the Current Weather section do not matter.

»  Set the time range values for your search:

« The Month button allows you to specify the month used in the search. Generally, the current month is
sufficient.

e The Days button specifies arange of days that will be used when searching. In the example, the dateis set to
the 12th of November, and the day range is set to 20. That means the search will span 20 days either side of
the 12th of November - awindow of 41 days.

« TheHoursbutton specifies arange of hours that will be used when searching. In the example, the hour is set
to 1400 UTC, and the hour range is set to 1. That means the search will span times from 1300 UTC to 1559

102



7.3. Climatological Statistics
Tool

UTC.
e TheD: widget allows to set the day of the month.
e TheH: widget allows you to set the hour of the day.

Use the option menusin the For ecasted Weather Elements section to choose proper value(s). Avoid selecting
too many elements or no matches will be found.

Select the Show action button. The For ecast, Days, and Conditional probabilities sections will update after
several seconds.
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7.4. Climate Statistics Setup Editor

The Climatological Statistics Tool categorizes current and past weather for continuous elements to support its
matching algorithms. Y ou can configure the category boundaries via the Setup Editor. To launch the Setup Editor,
select the Setup action button in the Climatological Statistics Tool.

Below is an example of the Setup Editor:
od Setup Editor - AFPS

— Category definition
Visibility [sm] 0,75 1.0 3.0 6,1
Ceiling [100R] |2 £ 10 31 400
Wind Dir [deq] |22 67 112 157 202 247 2899 337
Wind Speed [Kt] |5 10 20 |
24 hour pep [0.01 in] (20

Spread[degC] 1.1 3.1

— Possible and likely probability thresholds [%]
Visibility |70
Ceiling 70

Wind Speed [70
Precipitation |50
Thunder 40

Haze )
Fog '760
Blowing ;'60

Climate Statistics Setup Editor

=

The Setup Editor has two sections, one for category definitions and the other for setting threshold probabilities.

Use the Category Definition portion of the Setup Editor to enter the boundary values. The entries are
space-separated lists of values. Visibility and temperature spread (T - Td) are floating point numbers, al other
elements must be integers. The entries must form an increasing sequence, possibly consisting of one element. Given
a sequence

O<V1<V <..<

V,

n

the category k consists of values V such that

Vi <=V <V, k=1,..,
ntlandV_ =0,V =oo.
0 n+l
Use judgement when configuring the values. Too many categories will lead to more unmatched events. Too few
categories will yield a"fuzzy" forecast.

Use the threshold probability area of the Setup Editor to configure the tresholds that are used to select the most
likely event from an ensemble (probablility distribution) of matching events. The algorithm used for finding the best
value of wind speed, ceiling and visibility sums percentages from the lowest category to the highest category, until
the sum of the probabilities exceeds the threshold probability. To determine occassiona (i.e. TEMPO) conditions,
the thresholds are multiplied by afactor of 0.7. That is, occasional conditions are always lower than prevailing.
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8. New Climatology Tools

Climate tools introduced in AvnFPS 3.0 are being replaced. Release 3.2 preserves old GUIs described in the
previous section. This section describes three new tools. However, these tools are not yet fully integrated with the
rest of AvnFPS. In particular, a NFS access to climate data directory is required, however, that condition should be
satisfied for many, if not all, AWIPS workstations. The new tools are started as standal one programs, from the

AvVNnFPS Startup Menu, see Section 1, “ Startup Menu” [].

1 I mportant
Observations in climate database have anotion of a“nominal” hour. The “nominal” hour is used for
time range selection by the utilities described in this section. It is calculated as the full hour of
observation time, offset by 10 minutes. That is, all observations with time HH:50 <= observation-time

< HH+1:50 have their nominal hour set to HH+1.

105



8.1. Wind Rose

8.1. Wind Rose

This GUI displays awind rose for a given month and hour (or arange of hours). Y ou can aso specify flight category
to further refine the results.

File Help

KBUF Jan 20-21Z

20+ kty 13,33
12-20 kt: 33,33

[ 5-12 ktr 40,12
0-5 kb B33
s variable: 0,33
calm: 2,08 total hours: 1551,0
Wind Rose

Thewinds are displayed in aform of concentric wedges, split into segments reflecting wind speed. The area of each
segment is proportional to the total time of wind falling into specific speed/direction category. It is possible to
display wind statistics for observations with ceiling/visibility matching selected flight category. The “total hours”
value, shown in the lower right corner of the display is calculated as follows:

» For agiven month, al observations reporting wind are extracted from database, and sorted with respect to
observation time. If Flight Cat menu is set to a specific flight category, only observations with this and lower
categories are chosen for further analysis.

» For each pair of consecutive observations, it is assumed that the wind reported by the first one remains valid till
the second one. To avoid gapsin data, a check is performed for the time interval between the observations. If the
interval is greater than 1 hour 10 minutes, the pair is rejected. The time counter for the hours (1 - 3) falling
within the calculated period is then incremented by appropriate value.

» Given selected hour, or hour range, the total hour s display isthe sum of al the time intervals that match the
criteria specified above.

To display wind rose:

e Usearrowsto set month in the Month counter.
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8.1. Wind Rose

» Usethearrows (or spinners) in the Hour counter to select an hour. If you want statistics for arange of hours, set
the toggle button Range and type in the range of hours in the window as shown on the image above.

e Usethe Siteslist to see that site's data.

* Pressthe Draw button to draw the wind rose.

Note

Selecting atoggle or changing hour/month forces redraw.

The displayed data can be saved to afile as text or graphic and can be printed. Those features are accessible through

the Menu Bar.
b4 Wind Rose Plot

Save Stats
Save Image ¥

Print Image
Configure
Cuit

ke ||

FileMenu

To save statistics to atext file:

» Select the Save Stats menu item.
» Typethefile namein the popup dialog, then press Save.

An example output file:

KBUF Jan

HOUR: 00Z

TOTAL: 991.8

CALM 20.7

SPEED: 0-5 kt 5-12 kt 12-20 kt 20+ kt
VRB: 0.0 0.5 0.0 0.0
349-011 5.5 16. 2 1.5 0.0
011-034 3.2 25.5 3.5 0.0
034- 056 10.7 32.2 3.9 0.4
056- 079 i, ¢ 49. 2 16. 5 0.0
079-101 1.5 21.8 4.0 0.0
101- 124 2.2 14.5 0.0 0.0
124- 146 4.0 17.0 2.1 0.0
146- 169 6.7 29.1 86 2.0
169- 191 3.3 35.2 11.1 1.0
191-214 7.1 22.6 30.4 3.4
214- 236 3.4 42. 4 52.7 19.1
236- 259 7.4 &), 5 96. 3 62, 5
259- 281 3.6 41.1 68. 6 9.2
281-304 4.0 20.5 30.7 1.7
304- 326 3.5 16.0 4.1 2.1
326- 349 3.1 21.2 5.3 0.0
HOUR: 01z

TOTAL: 989. 8

CALM 18.1

SPEED: 0-5 kt 5-12 kt 12-20 kt 20+ kt
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VRB: 0.0 0.0 0.0 0.0
349-011: 3.8 14.6 3.0 0.0
011-034: 5. 2 13. 4 2.8 0.0

To saveimageto afile:

» Select the Save I mage menu item.
» Typethefile namein the popup dialog. To specify file format, use one of the extensions: .ps, .jpg, .png. Press
Save.

To print image:

» Select the Print Image menu item.

» If needed, type in printer destination:
I pr-P printer
If the -P option is not specified, the image will be printed on your default printer.

* PressOK

To change wind speed thresholds and corresponding colors and to set number of wind directions use the Configure
menu item. Thiswill display a configuration dialog.

Points 16 . ”

‘ 0K Save

Configuration Dialog

» To change wind speed thresholds, enter appropriate values in the 3 available windows. Number of wind speed
categories cannot be changed.

» To change colors, press a button to the right of the wind speed label/entry. A color editor will be shown.
» Use Points menu to select number of wind rose compass points, 8, 16 or 36.

Press OK to accept the changes. Y ou may save the changesin afile, use Save.
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8.2. Ceiling and Visibility Distribution

The Ceiling and Visibility Distribution GUI displays distribution of visibility and ceiling by month and hour. The
display isin aform of a stacked histogram.

" AwnFPS - Ceiling/Visibility Distribution

PROR |

Plot Type
- By Month
“* By Hour

Element
“* Vigibility

Percent occurence

wr Ceiling

=~ Joint

Month

i >

Range 08[0S[10[11]12 13IT“14 15]16

- EEEENNENEEEEEE
1-4 [FR_ |11 T T3] 11 1113|1718/ 17] 16 15141 15[14] 13| 12| 11
EEEEEEEEEEEEEGER

Drrave

= |

Visibility Distribution by Hour

All ceiling and visibility datais extracted from the database. The timespan of a weather event is calculated similarily
asin Wind Rose application. That is, observation are sorted with respect to time, the timespan of an observation is
assumed to be the window between two consecutive observations, or 1 hour 10 minutes, whichever isless. The
histogram and the table below displays relative time of occurence of weather resulting in al flight categories.

To display hourly distribution:

* InthePlot Typeframe, select the By Hour toggle.

» Inthe Element frame, you can select the weather element to display by selecting radio button Ceiling or
Visibility. If you want to see the flight category distribution, select Joint option.

e Usethearrowsinthe Month frame to select a month. If you want statistics for the range of months, set the
Range toggle button and type in the range of months in the text window, as shown on the image above.

o Usethe Siteslist for the site of interest.

» Pressthe Draw button to draw the histogram.

To display hourly distribution, proceed as above, but select By Month toggle. Note that the selection areaiin the
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lower left corner changesitslabel from Monthto Hour. You can select either single or range of hours.
" AwnFPS - Ceiling/Visibility Distribution :
File Help

Sites

KIAD
KIND
KLAK
KPIT
KTYS
PAFA
PAIN
PAOM
PROR |

KBUF Ceiling 13Z (1973-2004)

|

Plot Type
“* By Month

-~ By Hour

Element

Percent occurence

- Visibility
“ Ceiling

w Joint

Hour

L)LY
.

= |

Ceiling Distribution by Month

B
=
g ‘I

Note

It may take up to aminute to retrieve statistics from climate datafile. To speed up display, the toolkit
uses a caching mechanism: the data is retrieved only once and then stored in afile, to be read on
subsequent displays.

Note

Selecting atoggle or changing hour/month forces redraw.

The displayed data can be saved to afile as text or graphic and can be printed. Those features are accessible through
the Menu Bar. The menu items are the same as for Wind Rose, with the exception of Configure. To save statistics
to atext file:

» Select the Save Stats item.

» Typethefile namein the popup dialog, then press Save.

An example output file:

KBUF (1973- 2004)
00Z

HOUR: Ceiling Visibility
MONTH  LIFR IFR  MFR LI FR IFR = MWFR TOTAL
Jan 39.52 81.17 342.10 30.22 110.87  98.00 990. 72
Feb 37.12 56.15 241.07 18.83 92.23  86.27 894. 00
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Mar 49. 17 61.98 166.23 24. 65 81. 68 81. 65 990. 00
Apr 32. 20 43.88 107.10 9. 85 47. 07 45. 47 959. 00
May 25. 90 25. 87 61.73 8.92 39.53 68. 35 989. 90
Jun 8.75 15. 75 45. 08 2.05 38.75 77.45 960. 00
Jul 3.85 9. 47 38. 67 0. 60 33.75 91. 88 990. 00
Aug 5. 85 12. 27 45. 07 2.85 56.83 102.83 991. 10
Sep 10. 58 26. 82 T4.77 1.10 32.13 82.77 957. 10
Cct 17.70 32.20 111.68 2.80 25. 65 52.92 991. 00
Nov 43.70 43.43 179. 17 11. 43 52. 60 71.43 958. 10
Dec 37.70 56.27 294.07 27.90 74. 35 59. 38 999. 10
HOUR: 01Z Ceiling Visibility

MONTH LI FR I FR MWFR LI FR | FR MFR TOTAL
Jan 47.18 73.40 326.52 27.35 116.60 97. 13 988. 83

To saveimageto afile:

e Select the Save Image item.

» Typethefile namein the popup dialog. To specify file format, use one of the extensions: .ps, .jpg, .png. Press

Save.

To print image:

» Select the Print Image item.
» If needed, type in printer destination:
| pr -P printer
If the -P option is not specified, the image will be printed on your default printer.

* PressOK
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8.3. Ceiling and Visibility Trend

The Ceiling and Visibility Trend GUI displays forecast of visibility and ceiling given initial conditions. The display
isin aform of a histogram.

File Help

D J Date oo Hour

I
F . — E
A - g M| value: [0326 el U4 walue: [13:52
B = MA 16 *i? 08 _
A range: |(1225-0426 range: |17152-14 152
Jod G 12
o M E Wind Direction Wind Speed |
1 valve: 290-
! 4
Element 3 T SE  vangei |260-320 " range: 00150 T ‘
~ ¥isibility —
o Ceiling Ceiling | Wisibility |
7 Joint ? 1ID 3] EIU 51|+UTI\JL ? ? ’uj 1IU H‘+
Howrs 6 il
value: | range: 0—21:6) i | ] range: ;0?60-6.46) j ‘

Draw
Precip | - yes - no " either

SALS7O KUBC 261400 RRA
Get | Decode | METAR KDEN 2613532 29003KT 0SM R35L/0S00VOG00FT FG WOOL 00/00 A2965 R —/l
MK
KDEN 147 flight category forecast
GIRTO0! - - g <]
S 90| - B R
O gol SRR BN | BN
g 70
<3 658 :
5 %
£ 30| - DN BEEEEN  BEEEN | | [N
CaTTIE B B0 B S R A e
10| SENEEE. - S - [ - SN - - — -
0
0 17 17 17 12 12 17
0 0 79 14 50 17 0
100 36 57 57 12 12 12
CouU 3 7 7 7 B3 8 8

Visibility Trend

To display ceiling/visibility trend:

o Usethe Siteslist for the site of interest.

» UsetheDate, Hour, Wind Direction, Wind Speed, Ceiling, Visibility and Precip widgetsto set initial
conditions. Each of the widgets contains a blue arrow indicating current value and ared strip/sector which is
used to set matching criteriafor searching similar eventsin climatological database. L eft button moves value or
an edge of range. Middle button is used to move both value and range. In the "Wind Direction" widget use right
button to toggle between wind arrow and acircle representing calm or variable wind.

Or, you can start with the most recent METAR. Select the Get button to retrieve the observation from the text
database. The Decode button then initializes the selection widgets for you.

Note
The text window in which the METAR appearsis editable.
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* Inthe Element frame, select the weather element or, to display flight category, Joint toggle.
» Pressthe Draw button to draw the histogram.

» By default, a 6-hour forecast is displayed. Y ou can change number of hoursto 3, 6, or 12 from the Hour s option
menu.

The displayed data can be saved to afile as a graphic and/or can be printed out. Those features are accessible
through the Menu Bar. To save image to afile:

» Select the Save Image item.

» Typethefile namein the popup dialog. To specify file format, use one of the extensions: .ps, .jpg, .png. Press
Save.

To print image:

» Select the Print Image item.

» If needed, type in printer destination:
I pr-P printer
If the -P option is not specified, the image will be printed on your default printer.

e PressOK

8.3.1. Algorithm Description

Thistool searches climate database for events similar to those selected. If amatching event is found, the whole time
period, i.e., user-specified time range, is marked as a match. In the second stage, for each matched period,
observations with the nominal hours within the time range and number of hours selectable from the Hour s menu are
extracted. Minimum values of ceiling and visibility from observations for each nominal hour within the forecast
range are used to determine flight category for the forecast hour. Relative frequency is displayed as a stacked
histogram. The table below the histogram graphic shows percentage of occurence of each flight category.

1 I mportant

L COUNT isthe number of matching periods NOT the number of observations. COUNT will always be
less than or equal of number of observations matching the selection criteria. Several matching
observations within the same period do not increase the count. The reason for thisisto not introduce
biasin the calculations, asistypically the case when IFR conditions often result in increased
observation frequency, compared to VFR (e.g. SKC) conditions.

The Date widget selects range of dates, lower and upper value inclusive. The month/day pair is converted to the day
of the year. Leap years are not taken into account: If the selected date range consists of Feb 29 only, the search will
use day 60 of the year, leap day or not.

The Hour widget alows resolution up to 1 minute. However the search is done for full hours. Lower and upper
values of the selected range are converted to nominal hours. For example, range 1252-1452 sets selection limitsto
be 13-15, which will pick up observations within the time interval 1250-1550.

The Ceiling widget has to allow for an half-open interval (i.e. 5100 feet and up, sky cover over 50%) and unlimited
ceiling. This requirement resultsin peculiar behavior of the red rectangle used to select range using the mouse. For
example, if you want restrict ceilings to above 5000 feet, the rectangle should be reduced to aline at 51+.
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Note

Database stores values in metric system (inherited from NCDC data files). The conversion between
those and Imperial (US) unitsis never exact, consequently it is often impossible to guarantee selection
of asingle value, such as 3000 ft.
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Appendix A. Editor Key Bindings

The editor isa standard Tk text window. Tk implementsits own set of editing methods (called key bindings). The
bindings below are quoted from [welch] [131], pp 385-387. Thefirst 3 items on the list are specific to AvnFPS.

Table A.1. Key Bindings

Ctrl-u Undo changes.

Ctrl-r Redo changes.

Insert Toggles insert/overwrite mode.

Any-Key Insert normal printing characters.

Buttonl Setsthe insert point, clear the selection, set focus.

Ctrl-Buttonl

Set the insert point without affecting the selection.

Button1-Motion

Sweep out a selection from the insert point.

Double-Buttonl

Select the word under the mouse.

Tripple-Buttonl

Select the line under the mouse.

Shift-Buttonl

Adjust the end of selection closest to the mouse.

Shift-Button1-M otion

Continue to adjust the selection.

Button2 Paste the selection, or set the scrolling anchor.
Button2-Mation Scroll the window.

L eft or Ctrl-b Move the cursor |eft one character. Clear selection.

Shift-L eft Move the cursor and extend the selection.

Ctrl-Left Move the cursor by words. Clear the selection.

Ctrl-Shift-L eft Move the cursor by words. Extend the selection.

Right or Ctrl-f Right bindings are analogous to Left bindings.

Alt-b or Alt Same as Ctrl-L eft, Ctrl-Right.

Up or Ctrl-p Move the cursor up oneline. Clear the selection.

Ctrl-Up Move the cursor by paragraph which are group of lines separated by ablank line.
Ctrl-Shift-Up Move the cursor by paragraph. Extend selection.

Down or Ctrl-n All Down bindings are analogous to Up bindings.

PgUp, PgDn Move the cursor by one screen. Clear the selection.
Shift-PgUp, Move the cursor by one screen. Extend the selection.
Shift-PgDn

Homeor Ctrl-a Move the cursor to line start. Clear the selection.

Shift-Home Move the cursor to line start. Extend the selection.

End or Ctrl-e Move the cursor to line end. Clear the selection.

Shift-End Move the cursor to line end. Extend the selection.
Ctrl-Home Move the cursor to the beginning of text. Clear the selection.
Ctrl-End Move the cursor to the beginning of text. Extend the selection.
Ctrl-/ Select everything in the text widget.

Ctrl-\ Clear the selection.

Delete Delete the selection, if any. Otherwise delete the character to the right of the cursor.
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Backspace or Ctrl-h |Delete the selection, if any. Otherwise delete the character to the |eft of the cursor.

Ctrl-d Delete character to the right of the cursor.

Alt-d Delete word to the right of the cursor.

Ctrl-k Delete from cursor to the end of theline. If you are at the end of the line, delete the newline
character.

Ctrl-o Insert a newline but do not advance the cursor.

Alt-Delete Delete the word to the l€eft of the cursor.

Ctrl-t Transpose the characters on either side of the cursor.
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Appendix B. Monitoring Rules

Each of the monitoring modules has its own set of available rules. All rules will have the following characteristics:
severity, type, unique toggle, and, optionally, message.

»  Severity isthe severity color which will be associated with thisrule.

» Typeisthe name of the weather element which is monitored by this rule. With each type there is an associated
label in the monitoring GUI. Thisis set in the configuration fileet ¢/ gui . cf g [13]. If aruleisused, itstype
must be listed on the itemsline.

» Uniqueisatoggle which determines whether the TAF Monitor will show two or more aerts of thistype or limit
its display to the most severe of the alerts. This feature is useful for rules that key on category differences. If one
rule describes a difference of three categories as red while another rule describes a difference of two categories

asyellow, situations that satisfy the red rule will always satisfy the yellow rule as well. If the Unique toggleis
off, both rules will display in the TAF Monitor. If the Unique toggleis on, only the red rule will display.
Message is a brief message that will be displayed in the TAF Monitor when the monitoring ruleis triggered.

» Message, if set, isthe text displayed in the popup window, when the rule evaluates to "True". If messageisan
empty string, it will be generated by the software.

This following tables describe available set of rules for each module.

TableB.1. METAR Monitoring Rules

Method: DDDelta

Type: wind

Unique: 1

Args DD, FF1

Description: TAF and METAR wind directions differ by DD with either wind speed >= FF1.
Method: FFDelta

Type: wind

Unique: 1

Args: FF, FF1

Description: TAF and METAR wind speeds/gusts differ by FF with either wind speed >= FF1.
Method: XFFMetar

Type: wind

Unique: 0

Args. RUNWAY, FF

Description: METAR cross wind speed on runway RUNWAY exceeds FF.
Method: CigCatDelta

Type: sky

Unique: 1

Args: NCAT

Description: TAF and METAR ceilings differ by NCAT categories
Method: CigTaf Thresh
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Type: sky

Unique: 0

Args: adaLda@&

Description: TAF ceiling <= Cl GL and METAR ceiling > Cl G2.
Method: CigMetarThresh

Type: sky

Unique: 0

Args: adaL,dae&

Description: METAR ceiling <= Cl GL and TAF ceiling > Cl Q2.
Method: VshyCatDelta

Type: vsby

Unique: 1

Args: NCAT

Description: TAF and METAR visihilities differ by NCAT categories
Method: VsbyTaf Thresh

Type: vshy

Unique: 0

Args. VSBY1, VSBY2

Description: TAF visibility <= VSBY1 and METAR visihility > VSBY2.
Method: VshyMetarThresh

Type: vsby

Unique: 0

Args VSBY1, VSBY2

Description: METAR visibility <= VSBY1 and TAF visibility > VSBY2.
Method: WxTafDelta

Type: WX

Unique: 0

Args: WX (a, separated list of weather elements)

Description: Weather (any on the WK list) occursin TAF and not in METAR
Method: WxMetarDelta

Type: WX

Unique: 0

Args: WX (a, separated list of weather elements)

Description: Weather (any on the WK list) occursin METAR and not in TAF
Method: WxMetar

Type: WX

Unique: 0

Args:. WK (a, separated list of weather elements)

Description: Weather (any on the WK list) occursin METAR

Method: WxVshyDelta

Type: WX

Unique: 0

Args: WX (a, separated list of weather elements), VSBY
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Description:

Weather (any on the WK list) occursin METAR and not in TAF with observed visibility <=
VSBY

AvnFPS 3.2 provides an experimental rule FItCatDelta. Thisruleisintended for use only at authorized Weather
Forecast Offices. The rule monitors joint ceiling/visibility distribution. The intention isto limit number of aerts. Its
behavior is different than the rules listed above: one rule covers all combinations of ceiling and visibility, its severity
is generated dynamically. This contrasts with CigCatDelta and VisCatDelta where number of categories and severity
are passed as arguments and the jusual setup isto have several instances of the same rule with different arguments.
FltCatDeltais of type cat, takes no arguments, the message is generated dynamically. If used, number of threshold
values for ceiling and visibility must be the same.

TableB.2. GFE Grid Monitoring Rules

Method: DDDelta

Type: wind

Unique: 1

Args: DD, FF1

Description: TAF and GRIDs; wind directions differ by DD with either wind speed >= FF1.
Method: FFDdta

Type: wind

Unique: 1

Args. FF, FF1

Description: TAF and GRIDs wind speeds/gusts differ by FF with either wind speed >= FF1.
Method: CigCatDelta

Type: sky

Unique: 1

Args: NCAT

Description: TAF and METAR ceilings differ by NCAT categories
Method: SkyMismatch

Type: sky

Unique: 1

Args. NCAT

Description: TAF and GRIDs sky covers differ by NCAT categories.
Method: VshyCatDelta

Type: vsby

Unique: 1

Args: NCAT

Description: TAF and METAR visibilities differ by NCAT categories
Method: WxTafDelta

Type: WX

Unique: 0

Args: WX (a, separated list of weather elements)

Description: Weather (any on the WK list) occursin TAF and not in GRIDs
Method: WxGridsDelta

Type: WX
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Unique: 0
Args: WX (a, separated list of weather elements)
Description: Weather (any on the WK list) occursin GRIDs and not in TAF

AvnFPS 3.2 introduced two additional rules: CigCatDelta and VsbyCatDelta. These rules are intended for WFOs
that generate ceiling and visibilty grids with GFE.

Table B.3. Lightning monitoring rules

Method: TsObsDelta

Type: WX

Unique: 1

Args: NUM

Description: Number of reported lightning strikes within last 10 min >= NUM

Table B.4. Lightning probability forecast monitoring rules

Method: TsInTaf

Type: WX

Unique: 1

Args: PROB

Description: Thunder in TAF but guidance probability < NUM
Method: TsNotInTaf

Type: WX

Unique: 1

Args: PROB

Description: Thunder in not TAF but guidance probability >= PROB

Table B.5. CCFP monitoring rules

Method: TsNotInTaf

Type: WX

Unique: 1

Args: CONF, CVRG

Description: CCFP exceedes confidence and coverage thresholds with no TSin TAF.

TableB.6. Low Level Wind Shear Monitoring Rules

Method: WSinRadar
Type: WX
Unique: 1
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Args:
Description:

VALUE (Us)
Derived wind shear value >= VALUE
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Appendix C. Climate Quality Control

The algorithm used to check climatological consistency of aforecast is based on conditional probability estimates.
The best way to illustrate the ideaisto ook at Venn's diagrams.

X

Venn diagram

An event is a subset of an outcome space, that is a set of all possible outcomes of an experiment. An event
determined by random variable x is of theform A = {x O A}. When the random variable is observed, that
determines whether or not A occurs: if the value of x happensto bein A, A occurs, if not, A does not occur.
Probability of an event (i.e. set) isits area, normalized such that the area of the outcome space X is one. Given two
events A and B, the conditional probability of A, given B is defined by the formula

P(A|B)=P(A n B)/P(B)
Events A and B are said to be independent if
P(A n B)=P(A)* P(B) = P(A|B)=P(A)

Digoint events, such as A and D on the above diagram, are not independent, they are exclusive: if D has happened,
than A could not have happened. In this case

P(A nD)=00 P(A | D) =0.

The other extreme case, where one set contains the other, illustrates dependent events: if B has happened, so must
have C.

P(Cn B)=P(B) O P(C|B)=1.
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These relations form the basis of our algorithm: we will claim that the combination of eventsisunlikely if
P(A n B) < 0(0* P(A) * P(B)

or equvalently,

(*) P(A|B) <a,* P(A)

where 0y isafixed arbitary value such that 0 < o,<1

The algorithm considers seven weather elements: ceiling, visibility, wind direction and speed, obstruction to vision,
precipitation type and intensity. Obstruction to vision can be one of HZ, FG/BR, BLSN/BLSA or None.
Precipitation type is one of SN, DZ, RA. Mixed precipitation is coerced to one of these types. Precipitation intensity
is None, light, moderate or severe. Continuous €l ements are categorized: given a sequence of thresholds 0 < T, <...
<T, the category k is a set

A= {v: T, <Fv< Tk+1}, k=0, .., ntl,

witht_ =0and T, =% Wind categories are a special case: instead of adding 0 and « wind direction categories
haveto be' Wrapped modulo 360 degrees. An additional category isadded for calm or light (that is, category 0)
winds.

These categories form our outcome space, that is any weather instance can be qualified by a combination of the
categories (i.e. events). Denote

- set of al wind speed events

6( f - set of all wind direction events
{vsé\F fk - setof all visibility events
{CIG}, _ setofallcelllnge\/ents
{OB\7 - set of al obstruction to vision events
{PTY fk ~0,..16 - set of al precipitation type events
{PNTS, set of all precipitation intensity events

LetA If)eor’leof the events on the above list. DefmeB A N..N Ak wherek. I=1. ThenA n B A N..N
A7 By substituting these formulasinto (*) we come up with ]7 condmonal probablhtleﬁ

(%) P(A |B) <0t * P(A), i =1,
If the above inequality does not hold for somei we flag the corresponding weather element as suspicious.

The algorithm works as follows:

» Categorize weather in a TAF period.
» Evauate minimal value o such that (**) istrue for al i.
o If o i, 20 the forecast is plausible, otherwise continue.

e Ifa min = =0, none of the historical data matches forecasted weather. The software highlights the forecast in
orange IfO<a min < % the combination of weather elementsis not likely and the forecast highlighted in green.

» An attempt is made to suggest more plausible weather: For each of the following elements: wind speed,
direction, ceiling, visibility and precipitation intensity, a neighboring category is considered. The probabilities
are calculated as above and a corresponding o - valueiscalculated. If it is greater or equal to o the weather
combination is saved on alist.

* Thelistis sorted with respect to a and made available to the forecaster in the TAF Editor window.

The category thresholds and the value of a
“Climate QC Definition File” [20].

e configurable, see System Administration, the section called
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Hereisan exampl

Site ID: ‘KF‘

Metars

e of adetailed output:

200 g
Occurences
JRARG

Try calm wind

Decrease wind direction
Increase wind direction
Increase wind speed

Try higher ceiling

Try moderate precipitation

{'cig's 14, 'int': 6, 'dd': 71, 'vshy': 10, 'ff': 13, 'o
134 {'cig's 2120, 'int': 10998, 'dd': 12893, 'wshy': 3358,
Probabilities
P{ cig|other) = 0,357  P{ cig) = 0,074
P{ int|other) = 0,833 P( int) = 0,334
3= 0,070 PO ddy = 0,480
Y = 0,500 Plvshy) = 0,117
P{ fflother) = 0,385 P( ff) = 0,518
P{ obv|other) = 1,000 P oby) = 0,178
P{ pcplother) = 0,064  P{ pcp) = 0,065

, 'pop's 78}
4352, 'obv': 5084, 'pop': 1854}

Detailed Output
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Appendix D. Low Level Wind Shear
Monitoring

Low-Level Wind Shear (LLWS) monitoring has been implemented since AvnFPS 3.0. The WSR88D VWP tabular
information and wind profiler data, along with surface observations at TAF sites allow vertical wind shear to be
calculated and, with appropriate thresholds, alert the forecaster to the presence or the possibility of LLWSin the
vicinity of their airports. As defined in [NWSI 10-813] [131], Section 1.2.8, LLWSiswind shear of 10 kts or more per
100ft in alayer more than 200 feet thick. Only winds within the lowest 2000 feet are used for LLWS calculations.
LLWS monitoring alerts appear on the AvnWatch GUI, in amanner similar to the lightning aerts.

1 I mportant
. Remember that vertical wind shear is not ascalar quantity, but avector. Using just the differencein
magnitude, i.e. speed shear, will, in the majority of cases, underestimate the amount of shear present.
Direction of the horizontal winds must be considered as well.

On a benign weather day, wind shear valuestypically are less than 0.08 s, Wind shear mesti ng officia criterais
0.169 s*. The LLWS monitori ng algorithm uses two threshold values which provides three wind shear regimes.
These thresholds separates the wind shear spectrum into normal (green) and caution (yellow) and warning (red)
regions. The placement of the thresholdsis set viathe AvnFPS configuration GUI and are customizable for each
TAF site, see Section 4.1: “Editing Monitoring Rules’ (page 34).

As you move your mouse over the LLWS adlert light, the current TAF is displayed along with the source identifier
producing the greatest shear and a "best-guess' (based on available data) wind shear group, suitable for placing into
the TAF. The LLWS dert light will only change if elevated wind shears are detected and thereisno WS group in
your TAF forecast valid at that time. If thereisaWS group in the TAF, the LLWS Alert light will not change, i.e. it
will stay green, regardless of the amount of wind shear detected.

It isthe WFO's aviation focal point's judgement to decide whether to use aradar's VWP product or profiler's data for
aparticular TAF site. Physical promixity and elevation of the data sources--radars and profilers--need to be
considered as to whether LLWS monitoring is practical (or effective) for aparticular TAF site. Placement of aradar
on a mountaintop would be a disqualifying factor for usein LLWS monitoring since winds from such alocation are
likely to be unrepresentative of conditions over an airport that is situated at lower elevation. Keep in mind that wind
shear impacting aircraft operationsis limited to altitudes of 2000 ft AGL and lower. For agiven TAF site, one can
configure multiple upper-air sources to be used with the airport's surface observations. In such cases, the alert level
on the AvnWatch GUI is based on the maximum shear found and is displayed to the forecaster.

To begin LLWS monitoring for your TAF sites, see Section 4.2: “Editing TAF Site Information” (page 37).

In the event that the LLWS monitoring icon goes yellow or red, the forecaster should consult the VWP product of
the profiler or radar that triggered the alert.

1 I mportant
If LLWS alert is based on radar data, the forecaster should examine the radar's VWP text product, not
the graphic that's displayed in D-2D. The radar VWP text product shows greater vertical resolution in
the lowest 2000 feet than what is displayed in the graphic.

With these data, the forecaster can judge the validity of the wind data and susequently the LLWS alert. If thereis
corroborative evidence from other sources that strong, non-convective wind shears are occurring, then amending the
TAF to put in aWS group should be considered.
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Appendix E. Ceiling and Visibility Grid
Monitoring

One of the new features implemented with AvnFPS 3.2, is the ability to monitor IFPS ceiling and visibility gridsin
the AvnWatch GUI. Thisis an experiment pioneered by the Charleston, WV (RLX) WFO with afew other eastern
region WFOs participating. The acquisition of such gridsinto GFE is described. However, the initialization,
methodology or editing of such grids are not discussed here.

The required 'parms, predominate and categorical cloud heights and categories, and visibility grids, need to be
added to the GFESuite ifpServer Fest and Official databases. To do this, the GFESuite's local Config.py file need the
following entries:

CigHgt = ("CigHgt", SCALAR, "100ft", "Cloud Ceiling Height", 250.0, 0.0, 0, NO

PredHgt = ("PredHgt", SCALAR, "100ft", "Predom nant C oud Height", 250.0, 0.0, 0, NO

CigHgt Cat = ("CigHgt Cat", SCALAR, "index", "C oud Ceiling Height Category", 6.0, 0.0, 0, NO
PredHgt Cat = ("PredHgt Cat", SCALAR, "index", "Predom nant C oud Hei ght Category", 6.0, 0.0, 0, NO
Vsby = ("Vsby", SCALAR, 'm', 'Visibility', 10.0, 0.0, 2, NO

And the following tuple added to the list ‘parms':
([C gHgt, PredHgt, CigHgtCat, PredHgtCat, Vsby], TCl1)

Once updated, the ifpServer will have to be stopped and restarted for these changes to take effect.

A GFESuite text formatter, / awi ps/ adapt / avnf ps/ 3. 2/ py/ | FPS2AvnFPS. py, will need to be modified
to query the new ifpServer parms and place them into the AvnFPS database. The octalthorpes, #, in the first column
from lines 269 to 289 and lines 305 to 309 need to be removed. Save your changes.

To monitor these gridsin AvnWatch GUI, new monitoring rules for grids need to be added. Using the the AvnFPS
configuration tool 'Monitoring Critera’ GUI, select the gridstab. A list of current monitoring rules for grids appear
in the upper-half of the editor. In the available methods column, select the 'CigCatDelta’ rule and then press Add
button to monitor ceiling categories between your TAFs and the GFE grids. To monitor GFE visibility grids with
your TAFs, select the "V shyCatDelta’ monitoring rule and press the Add button. Press the Save to save your changes
and restart the AvnWatch GUI.
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